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[oooi] immz, mm,h\^x<oftttimttmttxt&im^i&h, tfriE 



[0002] tct^ii^m^toxmrnnn^^ixh^o mmi-i^mm^m^x^/^ 
xm v >btiz>—jfx\ *:<Dmtt) \c * mL.x&mmmm*5 1 1 mz.-rfem&m 

zt&mffi£iiX\,^ 0 

[0003] #^ftHt#^iic-c^^$^?gtt^^7^/^, -m.itm.rn (no) &£*(D:7y 

^r^AYT^^ ( • O " ) % tKn^-^^/v ( • OH) , ifiS&f bk 

2 

2 2 2 

•^;vt^7^;v(HO • ) % ^/v^-^r ^yy^/v (lo T/v=i^>^v ? ^7/p(lo 

2 2 

— mv^m (no) ^o^y — r^^/wj «-s$&^-as*>5 



[0004] ^rt^*3V>-CjNBfl&^iftcJ;^llf^ffl> ^Ky^ftMWSr 
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[0005] U>>\Jz&h* WM&bi'X\z£9&±\JtMM*niG&B&Wt&. v 

, MH(UV) }CJ:^jt^W^3m^^joV>Tt>, tKn^^#/K-OH)£ 

[ooo6] ^tzm&ftmz$imzR\£~rmvkmmm^ mmn^\H x*—s<—**y- 

^Y-fx^—^i (SOD) ^%#7—1if£¥<Dmmz£*)m£;£tiZo 

[0007] t^?>/^ $cu^is»k mmtf£¥(r>mmmK&<>x3LVf<D 

[0008] ^vtz.mmmn& M^mmm^m-r^wtvx, rx=x^>m, a -b 

[0009] ^5bfc^t^^J#«^^^^D B DT^S^^/!)^, 
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[ooio] &i$mmftm&m&fm&<nmm$ik\tt^ti<-m&m'r^ mi¥ 
coon] &mw\^ ^y\^tzwm&M^tttb\^j;£titci>(Dx-h>9, jd§um^ mntvx 

[0012] *&m<»mmnw\z.9t3L^x, *&w&b&*mm&mmtti^iz<otd&mfc 
i. ^mm^m-^mm 

^mmmAtes ^mmvirxiz.^m^n. ^<D^\m^xox^mmmi^<Dm 

&&/vxmbfotc'pti:< th—^±.(Dwmmt, mmmm^^mh^tc 
mmm^mmtir^—^xmmmm^^mifhi^tcmmm^mmtvxmmm 

xm^iv^w><Dmmx5A^mu<Dmm^m^xmum^^mm^m'r^t 
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[0013] #3893#£>H\ ±^<^51^m^7K^^^T^^$*v55l7cm^7K<^tttfefP# 

[0014] CvL-e. W7tmtiL7kbi*^ ORP^^^^, fcjoJO^O, pH{C^-t-SORP{ii 
[0015] ORP=-59pH -80 (mV) • • • (^/V>^h(D5£) 

IEO^/V^b^fclpH7^rftAi-Si:. ORPfi-493(mV)SS(^^o o*«9, p 
H7^«ORP^-493 (mV) ^WT<^7K^M^m^ l-ffi S i-^-^^^o 

[0016] £t\ 3S5nStfc*lJ:tt3^/i^— ©iiSV ^ M^tiX\ ^ e r*US % OR 

jR^oRPth-ctt, jB9^ffl<DS^d5A(cfflp«-r5^ooRPfli^s!i$tb, 

[0017] ^-C, 515c«^tK f m^/l^r— ©iSSV *tt&l£<DUB££&1nX\/ ^Ztixomfc 
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{C^JxifiORP^ +400 (mV) U^i^ti^^^f^StKL, 



[0018] 



205^Mi-§m@(-«LED211(7)^^{l!j^^. 



{CteLED211tf> 



ED211^^S«^fi^V209O|^^^M{^^Cl^«r#^[-r5i:^ jItc' 



fit rfj flgO «^tK T*£ 



^bfcT/V^y t*««?^K (^!lx.^ORPfi-50mVm^) ^afc©?*^**— 



[0019] rfTJR«>««?7K^36ei^V^T. m&Zm^XORPmtt%<&<Djj^& 

00 600(mV)-Cfco-C^, pHfitO^tXCf^ORPit^/J^V^^^^O-e, 

RPimZ'J?te< it-670 (mV) £*TK:3I #Ttf kh/TV vfetttbfi, LEDSr^C*T 
[0020] LED{Ct>l ^<0^il#fc5^^ ±&Lfc£5ft#g#£SteHS*jfi-?E 



[0021] ^rT\ jM^S^TK^fr^/v^— (D^v^m^-^-g-^tvTv^c:^, 



WO 2005/039602 



6 



PCT/JP2004/015686 



*59, Z<DWtt&?&<5\%MirZ.bfrX%th^ It, ^d r p, J^£, 

[0022] r^-t\ mte&jtemTtti i tn^ k*(D£?teytmiz.&z<Dfr&® l wi-z>o 

[0023] titz-ii. *^*&^<^o5<^*^fc^^ 

yet) nmw£tix\, ^ \ 

[0024] o£«9 x jI^cS^tK^^x v\o^^/W3r— Oi^mW#?£L-Ci>J;5£x 

tmnx^emtm^myirr^ b\^^n.m^ht^b\^m^mM\j^ 0 ^x 

[0025] -Ci*. jlTCm^^^^^H^^fc^^^-rn^iV ve&^fl*, 

^JS=WK(*^M^^— (DW^^r)^Mmb\^xm^^^b^X^<DXi-t^^ 

[0026] r^-e, mz.mm\-o\, ^xmA-rz>b, mm^m^Mmt^^mmxh^o. 
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[0028] ^^j6s, fe^r»*o«t5*Miids^-r«^, fi^WStcffi^-t-sstt-fk^ 

[0029] ^<D£?fc:, Wftb«t*sf^fflUfc^l!:, S^mte** te^SJtS, ^/v=¥ 
rite, ^m^^f^^^5c«{47K^o3S^^{i^J-pp$t^TV^§J^v^x.S 0 ^5 

[0030] *»Bi©s#i&»SrMe>*Mcu^^^-c, #»w©«£teovvrtfc9i-r5. 

[0031] 2. ;£3£l^tf)«tg 

2. l 8fcfiMb3rjfc 

##WK:<Mxtf, **BMb»5clNU (fc^U ^fe^^rt^ffi 
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[0032] *mw#bte, mM&mTk^Tkm^yy^TkteFiDfcmmftTkcDOKPm^ 

[0033] U^Uf^ *&W<Dm^W&lzm^XW(bfaKl,Tc£?^ frmMfttt^ 

[0034] ^x% 7kmfe&**m^mtt<Dmft^%ifc^tc&ia-z. *&m\z.&z$cm 

[0035] h?T>b^<Dmmftmmtem&ikM£i<Dft&xhz> 0 ^mtn^^^nti 

imz#imimm&mw-rz>mmi)V& ^bxh% 0 
[0036] o^«9, ^m^^xmrntummtt. m-^mm^, m^mm. ^xm 

*b, <Dm%-&*gt*M&xhz> 0 

[0037] ^X(DM7ttl(D3:%£te^ ORPfit<£»|£S^ (ORPff-ffilHii^/tt^ _h 

^tc^^b(D^b<DmW^)X—mm^ir^b^X^^K *E@#)f-te\ ^ 

[0038] m^, ^tib<D=mm^^^x, ^mMKm-r^bm^x^^mm^mm^ 

[0039] 2. 1. 1 tK^^#^K 
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m*k^?M&hhz>o )ttt, tKjItk, mm*, mm*. ?tm*, mam&m^ 

[oo4o] mm^^x^mmmmxm^mm^mi,tit^ 
<DMmzfe7tx\,^z.t$:wtbfaK'tz>mwxhz> 0 z.z.x7kmt&ft7kbvxp\mis 

b^^x^oXii^co^K^m^^ivx^ ^tbfcf, ^IstcTk&h^WfD 

mw^mm(Dmm^h^T^mwxi^^b^mh^iz.L,x^< 0 

[0041] b*^, fcmfelf&bte. ORP^©f^^^^ pH^^i-^ORPfit^, 
-3Wi/XHD5£;ORP=-59pH -80 (mV) lZLtc&o{iM.&T\El&ig.&^irW^m$. 

mMb,mmnm^^nithtitcmm^mmb'r^--^xmmmm^i^ 
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[0042] $£>l^ TkUf #la^J^^TT^fP^S^-h(m'fb)l7^fem^ffiV^^c 
#&&£tvCl >5 TevianJ (S.A.des Eaux Minrales d' Evian<7)^^^^) ^J^LTV >5 

^^rn^fr ?rffi v ^xmm^mm^tm^ffo tern i <^ii7cm^7K ^ „ m mm kit 

[0044] rpb/cTK^^o^-a^^fi^UT^, pH, ^b3l5cfl;f40RP (mV) , fll^C 

fc^EC (mS/m) , *g#^5{l}i &DO (mg/L) , *g#*5»&DH (mg/L) „ 
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D-24J, m-?v— -fCDW.^ 9382-10DjT&«9> DOp<— ^— tt«c^tt*#a4f^ 
f%U<V, VO*—?—$ifc<Dm7S$T>-25^ ft:/n— :/<DS^[T9520-10Dj|Tfc«9 

I-lJk l^«^(^n-^)^^irHE-532lJ, ft f j^^l^ff DHM-F2j|T&«3 , r. 

Tfc*5VNTb, ft«O#atf«SSrfflv^) 0 

[*1] 
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[0045] 
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[0048] 



7k&%miZfyQMl£Z\Zhfrfat>biF^<DteWttO. 425—0. 900 (mg/L) 

[0046] £fc, M^P^^ctx.^30^Ki:bfc^(c*DV *m5zMitok&Smmz 

#*3&*ft«rifctfcL.;fc±#, '&%X*tt.O. 89— l. 090 (mg/L) -e&5tf>*|-U tfl# 
"CI41. 157—1. 374(m g/ /L)t>(Di^ift^7K^^#$-fr6-^^-C'#5r^^t? 

[0047] £»T*, trtlfcfcaitfofc (JRSSflMB*) fctt* sttBfcg. ^flfflfcfi, T*=vH* >- 



flS % 3. 5mg/L^T> 3. 4mg 



/HUT-» 3. 3mg/L^T. 3. 2mg/L£JLTx 3. lmg/LOT, 3. Omg/L£Z.T 
. 2. 5mg/L^T, 2mg/L.£tT, 1. 5mg/L£*T. lmg/L^T, 0. 5mg/L.£Jt 

itSDO (mg/L) ^ti^^O (mg/L) fc*-eTlf 5£fca*-et<5. 

[0049] i^^oit WJirLT, «8ftSrffsffl$iirCi ^7K^#7fc^l^#oSo5l5n 
[0050] bfc^oT, W fc^5ia^b*£f&* (3£3g$Stg*) Sr3B5c^J^»*»tt^^ v 
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^^b^tgTK (aow) teW7Gm^*^c<Dmk&mmirz>fr? \<o^^m 0 - 

Osteite, #d;ttfM^MT;*=/Mf^&^(D^#J^ 

[0051] 2. 1. 2 mm 

2 

[0052] izmzmmtisX^ fk&m=**^h*&&ffi&)%m<Dmn^mx.x\, ^ e * 

{£V^J S No.8(1983)<^fEi8tft^£#J$t-*U2J;V\ S&u *mWX 
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tel~10nm, £90£L<te2— 6rMi<Dffim&gr : %XhZ>b£>X.b1XZ>o £*LW\ ± 

[oo53] mmtte. ^^M^mih^mmmm. mm\&m. ^mt 

[0055] 2. 1. 2. 1 m=f-BMfc(DW3& 

[0056] (a) i/zfjv— (mmzmitm 

fl^5£=C16H18ClN3S-3(H20) 
[0057] (b) t°^-i/T^V(pyocyanin) 
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fl^5£=C13H10N2O 

i^li®(Pseudomonas aeruginosa)j&SM£1-5^£^ff<W£o-e$>5 0 \?Jri/T~ 

[0058] (c) -7zrrF\/Zs*y?.?VZ7=.— h(phenazine methosulfate) 
tBS^=PMS 
ft^5£=C14H14N204S 

[0059] (d) l-^H^PMS 

[0060] (e) & (no -r^-^^-tf \\&m 

tckx.tf^ FeC13 , Fe2(S04)3 , Fe(OH)3 t£¥&WtbZ> 0 $c(IHM 
[0061] #{^lin vitro-eti, T^J>V\f ^Wtt^Stt^t^ B&ffc^7©3ftV ^Kn^i/^v 5 ^ 

[0062] #K24»Fe(2+)ft > 3ffi^Fe(3+)<Dol5cMT*$>§^ > JS^^BMfcflUB&jtifl 
, ^(IIlK^->Fe(3+)^T^3/Vt^^if tcj;t95l7n^tv^t#, iSSMbJ&Sta s ## 

[0063] (f) jl7nMT^=i/Vt^^(^^^:=C6H806) 
[0064] (g) ^/V*^-^(>ffc^5£=C10H17N3O6S) 
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B&^=GSH 
[0065] (h) v^TMV(Cys) 

mXhZo Ztlh. ^/^^XDX^K, 2m<Diy^^Cysi)K "tti^tifrmw^ 

im&tkmvx, vwp^&te (-s-s-) \jxmkWs*TMz.t3& 0 

[0066] (i) £&#^(C7H602) 

[0067] 0) p-T^y^S#^ (C7H7N02) 

(k) ^^^(C7H605) (3,4,5-hU tKo^-V^S#SI) 

[0069] Sftu ^*tebTa>*&tfefc*i:tt. M^ttokfJf (H-) bfcmim^JrXMYW^ 

)b&&mmz<£t*m&x3bzz.b&tt-mL>x&< 0 
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[0071] 2. 1. 3 mStikZffii 

[0072] mmmmim^t<Dmmz.^x , mm^nm^iBcr^o 
[0073] ^Bj-ci*. 7km&&7kwz^i£tiz > mmt^x<Dfr^-w;7km&. $Lj$mtux 

[0074] vv£ % »5£«&*K:INkJR=»i3>fK, fc£;tkf e^(Pt)^9^A(Pd)©=a>rK 
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[0075] zouttmiwmti. m^nifcfc<D£ote*mmft*ib. mmtL,x<Dm&m=** 

[0076] ^s^^ttE* mmmm*) it. w^o77-^« 

^w^tc.\tmm(Dtc^<Dmm^t\.x(Dmmhmnx^^b^x.h^ 0 

[0077] fc*3, E^p B D^LT<D^^^(Dii«9-efeS 0 1-fcfc>*> % — IlWWk 

[0078] ^LT\ ft^JR=n^Ktel««. ^;fci&««J-ca>5£:W:l ^oT%^ti:oTlife-e 
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[0079] 2. 2 mmmm^ &£v*:<Dm& 

[oo8i] t^x\ ±^tcMj&&m%mmmm*tttx-tf&m im-rzm&x&^x , 

[0082] ^x% mmtL,x<Dm&m=i*4wzn, mMmvfe&RTf/xtefcfomm&m 
[oo83] mm^m^Rxfyxn^mm^mm^tc^mtm^tciimiftn, 

Mmcmm\^tct^^M(Dmmi^m^m^fh^t^m<>x, mm^m^ 

[oo84] ^ izttiti. mmmm^m^s^tvx^mu &m , mtm > &m 
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[oo85] m&ttftwiz&zmmmmTk&mim, &mm, m$rm(Dm&x\ 

. 5—8. 0, 0£L<tepH7. 0—7. 8, £f>^#mXtepH7. 1—7. 5)^(DpH^$J 

[0087] rrr% #$gpj! K#53i3S$&liE* (in;S^b8Sf!E*) 0<J;t if *^c#^if ^ 
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0iJ;tK?> SOD, X?y— if . Jf;v?3-*^^;vtt*sdf— if , ^n^Efc 

[0088] vv£, &mz&\,^xm^tfmFftmzmffltem<D('0 ~ ) am^utt-rso -i-zt, 

2 

Vf^C^^l/ttb'^f^M. &TfiC SOD, IjZ?— if\ ^A^^V^ 

2 

^^^cw^^^E^^coif^^^is^, (-o ~)*njm^ir&mm.x&hfp>mte 

2 

[0089] ~*uc*fu izmzmmmm* (fcmimm*) tc % ^R^tf *^c#if <d 

2 

[oooo] fc**^m&tfT^/g££^#Uev ^#^^S^7K (fcig^fc$Stg 

^^m^mmm^m^^^<Dj±m^itx^t^ ^m^x% ^xm 
[0091] j&^LTA&j^n^K^v^ ^fh^mmm-r^iz^xn. 
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o hwt^fD^m.ir^mmt^x, m&m^v^*m.m4bmm7k$>iz&^x%c 
[0092] n5ufc^awi5»ii* mmmm*) fc^x[mT^j;5^m^»^*3tt^^ 

[0093] Wff|lJ3\ E^-|f|^«P^*3»tSlSfflTf«>5o fc±*.fi, «WR»3t*OteoS8 

[0094] m2ft&mm&<omkm>tt^mt-m7m&to^ 

&z>o tittup ^^(Dm^m^m^JM^^^xmmir^t^x^o 
[0095] m3Mn.mfc'k& •mm&'k& -mmis:&tL,x<Di&mx$>z> 0 tztz.&. -&#m 
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[0096] mii-mn*. imxsm^ ^(Dm^n^mx^^ tctzu^ sm* mm 

[0098] m6ntoj:&&wmjmiz.&ttz>mfcffi±M • &w£<tP5±m -mmmitm • ^ 
[0099] itt^ov>T$fe(^0j«^, mm&mm&'Stf^i?* ^<d , p r b jc 

£Mb> Hffc, mJI&tffcilMST^WJ^ ^^o^m^i^^ba 
te, flt*|sf £S$5tm£T, JI^*Mli<z>iI>fb, ^D B n«{ST> tkMVk 

[oioo] &msmm&mmi£&mtitcteg>&iz.m£tiz>Mte. ^mm^^mnmm. 
[oioi] *kft<Dmmttmmm. j $>&mv!Kowm. bm b ^^^m^tmm^m^ti 



WO 2005/039602 



25 



PCT/JP2004/015686 



[0102] #mi-*i,tf , £H4^i§ffite, ^^^^^3g^^ici#^:bT^)<^v ^Mx 

±t^mmt^xmm^x<^>(Dxh^o 
[0104] Mv^k9v<omm^xxmm<D^r— ^m^-rti^ m^mmm^mmmi^^ 
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[0105] Mtto-^mwtti g fc<Dtr—x&m^-rti&, #*tiM*^0>Mic xzm&m 

[oio6] mm<Dtr— x&mmirti^ m^mmm^t^y^^^mch^^^xfu 

[0107] z.tib(D^— x&xttmmn. m&mmn<Dm^mtt<xhmn\-,mz>b<D<D 

,^mmm<Dm^x^x^(Dmn^^<^m^^tnm^^\ 
[0108] m^mmm^^^^mmmmzm^vx^m^a^^<Dm^m± 

[0109] fem<D&mikM&<nm&»mu**^>'i?*—<D&m tit^x, %m 

frb, ^^b^^m^m^m^^^^/^xmm^mm^. $t&&xte 

b\m^<£^m&<Dmfe&^<>tz&<<DMM^m-^mxhz> 0 
[ono] *fc, #3sww\ m/tr zmmmx^-rx?^ pHiz^mm^m^^tc^. 

xmfc<i&mx^ vi>>h&m^m*wzk&&#'rz>z.b\z£*), -k^m^mm^ 
&m : &%)#>birz>&m<Dftm\z.&\' ^xmm±im>xmmx&z> 0 
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[0112] *mwiz&z>mmmm*fc£M, mMtvx(D^^m^^^t 

^m^^t^x^muwii¥m^uz.mMmm^mmir^t^xt^o 
[oii3] -rftt>ib. mmmm^ ^xx/^mm^^mmn. mm^br^mm^ 

[oii4] ^x\ *mwt±, tk th^^cDib^, mm, mmw£.vo, mmmm^ <o%& 

^m^^nnm^vs^^n^cm^ ~£tcn, t^w, mm. mm. m 

[oii5] <*t>^ ^d°p, am, g^^fflp B p, mm%&-&. #«a t p> ^^j, ffijun. 
fflp B p, &nm&. mmsmmjftt^&aimm. mmrn-w. *mmm. mmmm, 
mB^mte¥<D&mM&miz&\,^x^z<Dmmm*&&&tiz> 0 

[0116] i,a*>, ^M<D^ffitt^|g^^i-</&^o^ffib^»i-v^5fiJffl#^^-c# 

^vhy— vb\^xmm^m&£xtffiw®m*±m&fa±izft\mx'Zz>o 
[one] awf^-^^-e^^-t-s^^^o^a. mwmM. im&&£xfmmm 
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[oii9] &±.<D£o&m&&-\z.i>. *mwiz&zmmmi^&M:ftftmmz.x&mirz>z. 

[0120] imiim i tz*;\'>xh<D3&^iry : 77xfoz>o 

[Bi2] in 2ttLED$rffl v ^tc&ftnmomttnw -rztcvxD mxhz e 
m 3] m 3 w <n &m m *« w -r s fc#> © @ -c&3 0 

[04] 04 J4*38 W © J&ffl W 1-%tc#> <D m X&Zo 

[06]06f^^w^vv— <D^&mti££ZPt^vjvMi&W;tomMfam7k<DM7v 

[08]08^^l^^/w— OM^^^{-J:^Pt3n^K^^P7k^#*Ojl5n 

mm?ffi&,m&&&^-rmxtbz>o 
f£m$ffi&.mm%k&&irmxhz> 0 
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m 1 1] m 1 1 wf-\sir/A^- <d m&mt \zx 5Pd= ^km&m* m it 

[|2]12]|I|12fcJ:^l^://i— <DMfe^b^-5*-feJRift^(Pt+Pd)3i3>fKtt^ 

m 13m 1 3tt*?vx/A~- ©sfe^biasMSi^ (pt + p<d = n^Kfl*^ 

[HI 14] 13 Mttp^xTVP— <Dg&mt K J;§Pt3 ^K«&^«##yffi* (ft 

[El 15] El 1 5teDPPH^io*7/V<DM£.^f £5Pt=* n-rKftfe^^JP«^a^K<D 

[13 16] m l eteDPPH^v^/vo Mfe^f bfc: «£5Pt= n-TKM^^JPS^a^K© 

m mm 1 7«dpph^^/vo g&mt \z. xzmm&Mxmmf*. (MH.$m + 
cm is] 0 1 s^dpph^^/kd Kx^>mmm\\7^mmw7K (w&tom + 

[020] 0 2013^1/ v^—OM&^ft; J:«BNHfcKoy^— ^M^^RtK^^ 
#tK (J^#kS+*itf #*itA*nfS) ©3B5cSH4^ WRjfemSr^i-ia^fcSo 
[ia21]g|21^>fbig5cfe^^>fb^7n^^^j;^#*^«S^*^^0|ft 

[024]024W:^h^nAc3S5c«feoSiMt;:^i-5ia"e*>«o 
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[E]29]III29te (Pt+Pd) ^^3n-rK$tg$:^-^— *£Ufc, (Pt+Pd) M&=*v 

[|E|30]ia30te (Pt+Pd) »#=an>rMMESr^<9^— d'tU Pt : PdOiB-g^e/Wt; 
&B'J^^— *£Lfc, (Pt+Pd) »^=ia>rKtt^^r7K*iS#7KdS|Sm-t-«9^ 

[03 1] m 3 1 it (Pt + Pd) iS£-=i n^Fft^*^^— Pt : Pd© jS^&/WJt 
3rM£>*9*— *fcUfc, (Pt+Pd) »^3n^K«^^7K*»#*dS|Smi-59^ 

[|^34]®34tePt=nxfK}tS-£r^^— Ptan>fKtt*£*&a&2mliai«fl¥ 
[EI35]!ll35«Pd3n-rK^^^^— *£Lfc. Pdad^KM^M^^^^ 
[IH36][a36«AsA7K^li^?r^^— *£Ufc, AsA7k^?£/& 5 3£5?.-r<5^o!7 
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[»8]®38tt* 



^c&*£#£ttt%(D, m7um\??v*sa%f?m(%) (Dmmmkft&z^-rmx* 

<fo<5o 

[®44]gi44fiM^(pH9. o) iz£m&&&m&tvtc&m&&j£*\z.m7um\? 

?^c$rSm$ittib%(D, 5l7nMt^^c^#^(%) (D^^b#14^i-m 

[g|45]|!|45tei^ff?&(pH2. 2) ^J;«9^tt^ttiL^#ffi^^ic:jl5c^t^ 

^^c^#$-fr^#(D % }§7nMif^^^c^#^(%) <Dm$mtmm:m-rmx~ 

[046] ®46 ^*^JS= CMT (PtXtePd) ftfeg^^Sfl?;*:^* ( AOW) (Dtfcffl , 
[El47]ia47^*^JR=in^K (PtXtePd) M^Wm#M<f(f * (AOW) (DfCffl^, 
[Bl48]|l|48^#^JR^n^KM^^m^7K^7K(AOW) (Dfcfflri^ ^hft:fi#| 
[El49]|§!49^A^JR=ia^KM^^««f7Km^K (AOW) <D$kmft, mW^=T 



[H50] ei 50te*&js=i v^h*mm<smmM7km7k (aow) ot^a*. 
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[0121] *!6M©|llfe^U8Sr0ffit!:S^v>T^»ltcttKi-5o 

[0122] *i\ K&zttmiiummk mmmm*.) <Dm* (tk^^#a> tetozm v > 

[0123] *«©»5n«tt*^J*3fi«l l tett* MtK^^^tK^A-T^A p 1 1 l£ % 

<Dmmi^ m^zmmzttvxmmxfaiznM7kfim7k£}v5£5temm p 112 

[0124] ^7C«<&*^^gll^*Offl!JM^{*#att^ll5^^{tfetLT*3 
[0125] £*l/£>Zl*ttf>Sffi«116, 117^te, iC«6«ag(«ag|HlJ»)12i6Sgg|f|5$*tT*5«J, 

Rsi^ii5^A/-e*)-iR]i-s— *r©»tetRii6, 1170O— ttmm&. m^comm 

ffiwm i2<Dmm^w^n, mm^ 1 1 3*uz.ntf htitcmmm 1 1 6 iz.m&&&m 

[0126] ft**, nm&ii3texmfcmkJk&&ffct-zm&tet±, mm^ii3ft\z.mftbti 
tzMMm 117 (^ac^mM 1 2<d m&&&wzL, mm^ 1 1 3^ ft htvkMMu 1 1 

[0127] #0y-efflV^*i^mfel&116, 117JS % ^^#<^^:ffi{^fc9, 
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[0128] *^J-efflV^ttSRSJRll5tt, «^113{C^$^7k^b^^i-<. ^oL 

[oi29] mmu5(D— mtvx, itm^v^^/^ji&m&tcn#y^u>x?v—>. 

=;K*ot, m&&0. 1^0. 3mm, ¥~%I1L&&0. 05—1. O^m, ^k*^l. 0 

cc/cm 2 -min^T^#?H41^, mfcmM'Mmteb&Mm-t&Z.btfXZZ 

[0130] — ^•,^5bfcPSJ^ii5^A/-e^j-fn]bTiag$tv^— jy-o«ffi«ii6, ii7<^« 

RfflSfl&HU Omm— 5. Omm, £90£L<tel. 5mm-C&£ 0 ££T?®fBKll6, 117 

©ir sgii^ommi! it.tcbx. &mmi is© m^® ©-ttveh, icmntfr 

^i-^wir^rV^o ^o^-v^«ffittB5Jlll 15©— ^(D^M<D^\zmM^m^X 
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[oi3i] &tc.mM^ii3ftizm?btizmMmii7, inommmmn. mz.mM£tite 

V^S % o. 5mm— 5mm, £90£L<kJ:lmm-e&5o 
2H 0 + 2e~^20H~+H T 

2 2 

&3Kl£/$ s 3£C5„ 3:7c, R§l^ll5Sr^/-ca^ll3^(D«^116^®. -f" 

^^^^m^«116^PgJ^115i:^^*5V^tt, 

H 0-2e~ -»2H + +1/2-0 T 

2 2 

[0133] r©H + -r^f*. pg^ii5t^#$ti/^^^— ^rii^b, *:<d— wmuwiii 
^s^ffl v ^x±fm^tdmM*whm\Mjtm± (orp) >3i5c«^^^ 

[0134] PB£lll5£ifii®U u cH + -f^-^^#{*. mfi?^113f £>OH~ -f^^S 

Xy hhf)^ibm^<Dpum^mm^xism^\ ^mjtm&iT^^mmiixi^ 
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^mmm-rfi\tx<. ztb\a*. ^m(Dm^m^xpu^mm^^vtc^(Dx 
[oi36] tt&iz^ ±&vtcmm^MxfemKm&7k&&mirzmwbvxm5K^i^ 

H 0-2e~ ^2H + +1/2-0 T 
2 2 

*>% ^ mmmm. 1 1 6 1 mm 1 1 5 t<D m (D^m^ v vr ^ 

2H 0 + 2e" ->20H~ +H T 
2 2 

[0138] ^<doh~ >r^», ^listc-g-^^tt^^b^^iiigb, ^(D— mmmm 
m^m^m^x^0,\,tcmm7^x^hmitm%mmoRP)7im^^mitm^bfi: 

[0139] £fc, ^lis^rMbfcOH - J^ri/cn^m^ m>f$mi\3*p<DYL + W^^S 
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[0140] m5iZ7jk'tmji.m$L7k±&mw:ii£m\<\ mM^n3^\cm^htitz 

fiuz.ntfbtitc.mMmi i6, i i6\zw.ffiWMi2(DmM (+) $r^tt (tito 

^$)ffi^i3:ldm 2 ),pH^7. 9. ORP^+473mV<D0^r{f7Kai7K^^iy^h/W 

#*u<ttfe^i— i. sy^iw-efc^ ^tc0*L<«:S^i. 3—i. sy^M'-c&So 

LT, ll^^^J^T-fcS^-#>^<D^7^>^fflV> % m«iiKll6, 117 
mmcLfed 

[0141] afiTOSE^&V ^T, pH=9. 03. ORP=-720mV£)jl7cS{£7K 

J&S#e>*bfco r.©»7C®<BU!K^gbT, 10#^> *3,fct*30$Hla>p 

H^iU«ORP^ffliJ^bfc^^>. 5^{^«pH=8. 14. ORP=-706mV, 10#^ 
^ttpH = 8. 11 % ORP=-710mV. 30^(cl«pH = 8. 02, ORP=-707mV£ 

Ct-pH^T*sr)pH8#a£-C^^bfCo -*U3\ IHJBI115£|i&®Kll6£©W©;fcJ& 

#iftT^cfcH + -r^«, Bsisiii5Srjijaur«»^ii3^»ufc©*> % i^m 

fi?^113f*3tf>OH~ -r^-^cp^PS^bT^^OTK^MSO-ffc^^, d^^fffoS 
[0142] #^M= I P^K#fe^^7k^^7k(D^^ y'7^^^m^^^^ 

£ATK, ^K^#57K^#7K{c:»^Jl3n>rKM^(Pt=ioxrhVPd=»n^K) 
[0143] 15lLfciI!)oSi^ii©5*,, »7G^!¥fli«*-ett, ttBMb*rtfei:b 

-O^fi^TVi'— (^7^/^3-=>1frffc^;C H C1N3S-3(H 0))£rfflV^>— J? 

16 18 2 
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( 1 , l-diphenyl-2-picrrylhydrazyl) V ^ a 

[0144] rr-e, m^^M^t^xm^tm^mcom^Km^^^y^—^m^^tim 

[0145] — *\ ^^k^^LTDPPHy^/V^fflV>fc#^<Z)7v ? ^^*^Wtf J® 
SKloVvaftBH-f-Sfc. DPPH7v ? ^*^(^J|K^jKS;520nm@^ > 
. rDPPHj «*£#-^3>5o JlitttMILT^D^ ^5DPPHteat5c£*l/C 

[0146] WffmoRfltt, (D^H^A^- ©Mfe£ffcK:J:5P^ixYKj|fcjK^ 

n^vmm^mnm mm^^mim^mm . (5) DPPH^v^/v-oMfe^t^j; 

[0147] (D^l^TVV— OMfe^^l31J:5Pt3a^KM^*m^3g7k03S5c^fP 
(1-A) ;3§5c^Wtf^^JH 

^3til^X^^th«^>«|S»tt«?S6. 86(y^gftifc!K?§?R)*5J:V9. 18 (* 
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tM. ?f-^5£C(Pt)=0. 6gX0. 04/500mLj6>fe48mg/U§S£&5o ^LT, _h 

[0148] i. S^tK(6. 86) 

ii. S#7k(6. 86) 1494mU^ PtSTO£6mU)n;tfc, Pt^a-TKA^OTK^ 

iii. &£*(6. 86)£«^#y@U5:7R^f£ 

iv. m*M6. 86)1494mLtCPtS^?g?r6mL*P^-rPt=in^KAf90^k^^^U, 

v. ^^:tK(9. 18) 

vi. S#*(9. 18) 1494mUiI, PtS2i»6mL*P^c, Pt^n^KA?) 

vii. s^tko. i8)znM%kmi,tc7kmwi 

viii. S**(9. 18)1494mU£. PtS^^£6mL*n£TPt:nn^KA9tf>7k2&?&£L 

±ISi— viii&^&SmycD&y-^/Ufcmmzm^X, pH, ORP(mV), j& 

[^2] 
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&&?k6. 86 


&**9. 18 


* 

l 


• • 

ll 


aft 

III 


iv 


V 


vi 


VII 


VUI 


pH 


7.0 


7.0 


7.1 


7.1 


9.1 


9.1 


9.5 


9.5 


ORP (mV) 


186 


186 


-625 


-624 


130 


130 


-745 


-745 


P tSffi (|i g/L) 


0 


192 


0 


192 


0 


192 


0 


192 


C c) 


20 


20 


20 


20 


20 


20 


20 


20 



[0149] ±!Ei-viiiOfBl^8ii9<^1^^7R^<^ 
[0150] (1-B) ;#%^:fc,fctfl£ii0y©&l^ 

^^vy/;i/-K3feaf (A589) £r##0ij i£U ^(D^m^meK^-r. 

[0151] (###|2) 

*>^//Wi© (S^7K6. 86+PtSW) -efc§^^#7K^^^^-l/^>— 
^Px./cTK^O^l/^/k— (A589) &##0»J2£U ^(D^^m6iC 

[0152] (###13) 

•f/v—^Mx.tii^mm^^-V'^jv— mytm (A589) £###tj3£u 

[0153] (Hlfefcll) 
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[0154] (###J4) 

m<D*?-U^Zf;V— (A589) £#M|-0ij4£U ^<Ojj£j|l:£|I|7^-r<> 

[0155] (###|5) 

i^-V^WiO (S^7K9. 18 + PtS«) T^^ftfe^^TK^^I^^l/^/V- 
^Px.fc7K^^P<^-U^Vi— ®3fe^ (A589) £###|5£U 12 7 f£ 

[0156] (###16) 

^M^jt7i<.mm<D^u^/p— (A589) ^^met^ ^<d^^ 

[0157] (^ife0i|2) 

-^^^/wiiio (s^tk 9.18+ w&fom + ptmmwo -ch^mm^nm^M^ 

\z^ui^;v—^M^tzj^mm<D^\y^;v~m.%&. (A589) &mMM2bU 
* <0$£Zk&&3$M4— 6 btt it £-£roo HI 7 ^i" 0 

[0158] (l-C);Hife^JO#^ 

[0159] (2)^^1/^/1— <D^&mmz£%pt^ti^h*/Pd^v^h*Mm-&&7kmMif7k ( 

J&^S+TKflf tf^itA&S) <z>5t7nf£ttf¥4ffi 

(2-a) imyvtiwmu.m^m 
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Tris-HCl(pH7. 4)t, l^lM(DTris-HCl(pH9. 0)£\ ^fo^tl1faJbWM^Wfc£: 
£-#M<Dm&7^20feifcm^, Tris-HCl^SOmM^Tk^^SH-So JslT"? 

PdM, Pt=iw(h*kmm<D$YW£;frb, C(Pd)=0. 6gX0. 04/500mL=48mg 

[0160] HkK. S^tK7. 4&£Xfmfrfc9. OS-t^tl^mUfc&U lg/UiStf>MB 
ikW&tt*l^fl\Z.4TnLMx.. 121. 7 ju M^SOMBAt)S^7K7.4*5 it^S^: 
^K9.0Sr^-f3Si-rSo ^^OMBADS^7k7.4, 9.0^^^S'J^ 

[0161] ^oj;5tv:L-C#^^fc. 7K^if^itA^r^<^MBA«9^7K7.4*5j;t/S*7K9.0 

&au £e>t^ vtmim. ?&mmm, ptg^^pd^ag^tfwwta* 

^^b(AA572;^572nm^*3tt5K3fe^^'fb)SrS!lSLy u Co 
[0162] (2-B);Hi£^J<D^^ 

MBA«9*^^#7K (MBA t 9^7K7.4+^^3®+*^^id-A*{! ; S) Pt 

w.ytmmk( &A57 2) &mmM3tu ^^m^ias, Ei9^tt^tL^-ro 

[0163] (Hife^tj4) 

MBA«9*9^#*(MBA?)g2M<9. O+^^a+TK^^^fA^a)^. Pt 
S WSrPt^nxTK^iS^ 190 u g/L^S^c^D^fcTK^O^^i/^— 
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[0164] (HJ601J5) 

MBA«97K^#7K (MBA<9^7k7.4+^*0iS+7K^^A«!;S) Pt 
[0165] (HWJ6) 

7 A^-Wfc&$tik{ AA572)£Hi60»J6£U ^rOigm^iaiO, 0 1 1 ic-t*v?4x^ 
-To 

[0166] (HJ60>J7) 

MBA«9tK^#*(MBA«9^7K9. 0+^^3®+7K^^itA*Qia)^, Pd 

^/v— R3teS^k(AA572)SrHJfe^j7i:U ^^^HJi^)6^Jtboo|l|i 

0(C^i" o ft**, ||^j6^^»j7^)#i^>'^/V7K(D+Ba^{*pH-efcSo 
[0167] (HJS01I8) 

MBA«9*^^#7K(MBA«9^7K7.4+^^Ma+^K^^^J-A^!fS) Pd 
^A— @bfcS^b(AA572)%|IWJ8£U ^r0^m$r^»J6^1tboo|gi 

[0168] (2Ufe#j9) 

MBA«9tK^#7K (MBA«9S^7.4+^M^a+7K^^^J-A^!;S) t-, Pt 
;if§i££Pdg2pfe<^/Vjfc l (Pt + Pd) 3 emT 

;^160 iu g/ / L^5*fc^P^fc7K^O^WV^-@i^^b(AA57 

[0169] (HiWJlO) 
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MM9tmm<Dm&mw&t[&mm i & (pt+pd) ^^mmaneo n g/L&fcs 

;fc^q^fc7K^^^^^yyv— v&Jtm&it ( AA572) £2l;&60!!lO£:U ^£<z> 

[0170] mmmn) 

mba^tK^^tK (MBA«9^7K7.4+^^a+7k^^f^A^a) fc, 

»j9^P^Om^^*^JS^(Pt+Pd) =iv4}?m&&80 n z/Lttt 

tf^jt^teA^Jg (pt+pd) =iv^m&x~hz> 0 

[0171] (2-C) ;mMM<Dl*\ 

4&ttitL,X\<^Z>m8i^ pH7. 4*$J;tFpH9. O^&ttSPt^n^R 
*^#7k<£MB3t7n?£t£3r;^i-o I^EHcJ:*U;f, pH<D*BBK«fc3MBit5n?£'l4 

[0172] M1fcffl3^ 5^r*MtbTV^El9{i % Pt^cM-K^^S/* g/L*5<tm90M g/Uc 
joft^Pt=ici^K^P7K^^#7KOMB3l7n«te^-ro I^HU-itUf, Ptan^K 

[0173] 7^Jtb-CV^EH0«, pH7. 4j3<tU ? pH9. O^ttSPd^tMTSs 

*P7K^^#7KOMBj§7n^^-t-„ l^ig^i^fi, pH<£>*Iiat-«fc5MB5t7G?£ 

[0174] H»J6, 8&*j"itLTV>6 111 lite, Pd=iD-fK^lll /i g/UoJ;tM44/z g/ 
LfC*5ftSPd=in-rK^D^K^^#7KOMBjl7C^tt^i-o 1^ El <t4xf^. Pd=t 



[0175] HJ&0II9, 10Sr*J-JtbTV^HI12^. pH7. 4*$ < £U ? pH9. 0{£:fctt5ft& 



(Pt+Pd)=ii3xCK»7K^#7KOMBjl7n^^i-„ I^EH^tVfi, pH<£>*@ 
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o 

[0176] mMM9, H&MltL.X\,^mi3te^ *^Jl^(Pt+Pd)3n-fK^iS80^ g/ 
L^J;TJ«160 ju g/LlC^tt^A^JS^ (Pt+Pd) =tn^K^P7K^#7KOMB 

(Pt + Pd) 3 n^h*m&&M<ttZktf®%:toX&ZbnZ.btiZo 

[0177] £fc, 138 (Hig^|3, 4;Pt3Ci^K^P7K^^#7K^MBj§7C^) ^g|10(^Jfe 
#)6. 7;Pd3D^K»7K^^#7KOMB}1^14)^Jt-r^^. 4<Djj 

&t>i)*Z>o M#c7)^e/^S ( ^ M) ZttttLrXh, Pt=»n^K^O. 98 /x MT'fc 

mm fcfS5*&«tt&fc##i-3MB»7C^fcoV vC* IW©MB3S7G*3H4£- 
#5fc#> <£>&ffl *^S^/jJ< T^tfirV ^#5fcT\ Pt=* v4V<Dj?&Pd=i o>f KilJtftb 

[0178] — E18(||»J3, 4;Pt=H3-rK»^K^#7K^>MB3l5c^) dSl2(ISifc 
#J9. 10 ; (Pt+Pd) ao^KS&bP^K^i^TK^MBSfiTC^) ^iti" 

Po#^t>tJ:flinfeMB3S5c?£ttSr^bTV>«ri:*s*>d^5o PW^/MSS ( /* 
M)Sr*fJtL-C^-Ct>, Pt=3P-rKT?^0. 98/iM^fc5cD^LT*^JS2I i -g-(Pt+ 
Pd)=»n-fK-C»l. 07^M-e*><9. W#I4I$^LV\ ^<Dr^^. *4B$li;:tf$ft 

^JRM^(^#i-^MBal7C^tt(C0V^ > Pt3D^K^*^JRm'^(Pt+Pd)3n 

[0179] w^uirf/u— (D^mt^x^pt^^vmm^mm^m^ mm^mm 
(3-a) ;M7ctjwm&.m^im 

±n£(l-A)X*W&Wl:l'tch<Dkm&<D&&7k6. 86§r2000mL^^b % Z.<Dt£frt>*b 
1000mL(c:Pt^2i^4mL^n^.T, Pt=inxCKA«?^^7K6. 86&*&iyyh/MWSI 
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[0181] Pt=iu^M\^(D±Ma^ fcib*^Ci6^bT7K^^SritAbfclg/L 

[0182] Jfcfc:, Pt=3n^KML^)ir/KC«48mg/LmS<^Pt='n^'K^^12 u iMtXtfr 

182 m g/L£&3 ±5 teS8SlL-CS>5o 

[0183] (3-B) ;MMM<DM^ 

§S^fe30#ffl3rT?lC:}3tt5. fT-V^A^- (A572 ; j&ft 572nmfcl:j3tt 

[0184] (Hife^|13) 

tt^»«ft?^3g7K(MBAI9^7K6. 86+Pt3DxrKm^^*n)©, Mfe 
M^36^30^ra*-eii:*3»t5, K3feME (A572) ©ft/JMfiSrHlft^ 1 

3£U ^:(D^^|lii^Jl2^*fit$-frooBli4^^i- 0 

[0185] (3-C) ;mMffl<D3$m 

HJ60iJ12, 13£*j-JfcLTV^|l|14J*, Pt3n^Ktf>»lR##j (m^Sfittt^^ 
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mM&m7k<Dm&mmm&*. ^mm^Mmm^nmi^x^tct^ mmm^ 

[0186] (4) DPPH /Hdiphenyl)-2-t°^y/^tK7^(picrylhydrazyl)) 

[0187] (4-A) ; gt^>fkS14fP«K^#]l|l 

_hgE<£> (1-A) XffiMlstchfttmm^ m2K^ir^y/Ui—vm<DWa-Sm v )(D 

DPPH(0. 16g/L^)^&4mlJ}n;L, DPPH^-/H^&8 1 . 15(//M)^ 
igbT, DPPH^»LT/5)^35>^^#1^^^7K^^c7)DPPH^3fe^^b( A 
A540 ;»S540nmU:*5ttSK3t^^k) «\ #3te3MtPT»ttJ£Ufco 

[0188] (4-b) ;&nm&£xfmifcM<Dm^ 
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iJ-W VW<E>S#7k 6 . 86X-3bZ>Mt&l¥^7l<i&m ^DPPH&AP X-fczk^^DP 
PH®3feSH( AA540)Sr#%^J7i:L, ^^^^15^^ ^*3, I^l2(-*5ft 
3DPPHS£3fe^te(AA540)te, *fy/;W (^7^) OK3fet^*ft5> ^ 
-f>V\— iv<DW.Jt&.bCDm<fr ( AA540)^i" o b^oT, ###|7(E>DPPH®3fc 
HP^ffc ( A A540) tei?n£&3 0 
[0189] (##0ij8) 

iJ-^/Mitf) (^M<6. 86 + Ptgip$0 -efe§M^W*^t-DPPH^Px.fc 

*^<^DPPH®ft^lb(AA540)£###j8£U ^(D^SrElis^l-o 

[0190] (###19) 

1TX77WiM> (S#7k6. 86+*j|?MS)T*fe-5M^^W*fil^ia7K^DPPH 
*Mtt.Jmm<nV¥m*R%&Mik<< A A540)£###j9tU ^r(D^m^Hll5{C 

[0191] (^6S0iJ14) 

{CDPPH^nx.^C7K^^ODPPH®3fe^^'fb ( A A540) £2lig#iJ14£U 

m£r#%#|7~9£#tt£i£oo|m5^i- 0 

[0192] (0^M1O) 

PPHSS?fc^^K(AA540)£#%#i|10£U ^^?rllI16^-ro I^EI 

^*5(t^DPPH^3fe^^b( AA540) h\ ^^^vwU'y^com.^m^n-r 

5> IfXTVW— viii(D^3fe^^^>ll^-(AA540)^i- o bfc^oT, ###|10<DD 
PPH@£3fc$f^b ( AA540) teifn^&So 
[0193] (##01111) 

1?-^/Wi(D (^tK9. 18 +Ptg2f!$Q T^SM^^rTK^t-DPPH^Px.fc: 

7k^<ADPPH®3fc$^b( AA54O)£##0!|lli:U ^^?rE116^i- 0 
[0194] (###J12) 

i^^^/wiio (s^Tk 9.18+ m^s) x*fo%Mm&^mMt&m7k kdpph 

£An*.fc*^f&CDDPPH®3t^>fb( A A540)£###i|12£U ^^£1316 
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[0195] (HJ£#|15) 

1 0— 1 2 bttit ^tool 1 6 icm-To 

[0196] (4-C) ; mMM<D3§m 

mmmi4, i5o^^##^i7— i2^^-it^oo#^i-§^ x ^7K6. 86*3 
xxf9. i8<Dffi&iz.&\,^xmmmi4, i^mm^nM^m^n^ ##^7—12 

[0 1 97] (5) dpph^ s^;ho M-fe^^ xztem^Tkmm&Tk w&mm + 

(5-A) ;^^t£fMf*S*#JlR 
DPPH*M£, S^7. 4$S£TJ i m%i7k9. 0&-£4v ! e*l50niLg&8lU 

[0198] r(Di5^bT#fett/c, 7K^^*fA^r^^>DPPH^». 3mLt, S^tR7.4*5 

tfcUtS^fe/WcfiJAU I^^T^-fe/v^, PtS^?^^Px.fct)^^Px.^v^<00 

M#^oV vC, DPPH<D@^3fe^^t: ( A A540 ; ^ft 540nm^^tt-5® %mMit) 
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[0199] (5-B) ;0%ffl&£TfmnM<Dffl7F 
(###)13) 

& v ^mm<DDPPHw. ytmmt ( a A540) 1 3^u ^^jn^m i 7 ^ 

-To 

[0200] (Hi£0i|16) 

7kmfeft*(m*7k7A+w.i*fam+7kmtfxmA&m) pt^sp^pt^n 

-YKaH&#i90 M g/L^^ifcit^P^fc^K^ODPPH^^^^^ ( A A540) 
[0201] (###ijl4) 

v ^1 ^mm<Duppum. yt&m t ( a a54o> &0mm4tu ^^msria 1 8 m 

[0202] (^ig0!I17) 

4Vm&& 190 ^ g/ / L^^*^:(t*Px.y t C7R^(7)DPPH^3feS^b ( AA540) 
£|I|;WJ17£U ^:OigmSr##0iJl4^1t$^oo|gi8^-r o ###11 

4i:^jg^j 1 7<d*Bj®,&{3\ pt=tn-f Ko^tjnw&s-e&So 

[0203] (5-C);HJg^J<D#^ 

###1 1 3tmmm 1 6£r*j-Jfcb-CV m 1 7ii, Pt= nWW^^&Srle jlk&fcb 

fc P H7. 4^^{t^7K^^#*^DPPH^v ? ^7^?^*^^-ro mmmi4 

^(tS7K^^#7k<DDPPH7^^m*^tt^-r o I^EIi^tU^ Pt= n-fK«a 

bo##0fji3, «03&$ra (3o#m) f*3-e g fcotebfcfc#;te>jt'L3$M£W- 
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[0204] mm\ih^'f—^Mm^ykm m^yk(D^.^mmu^ 

(6-A) ;5l5n^M^#)ilS 
mtttlZztlKAmlMz., 121. 7 »Mm&<DMBWm*7k7Ate£Xfm*ikS.O 

[0206] ^0£5tCLT#«b*Wc:, 7K^^^A^r^CDMBA«?S*7K7.4*3«ttJ?S^:7K9.0 

[0207] (6-b) ;&nm&£Tfmmm<Dm^ 
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&mt ( a A572) zmmm 1 s^u *©*&*«:ia 1 9 ^-r, 



[0208] (#%0!ll5) 



o^t- if mW.*Mx.X\ ^t£\ >zKS8SS©^U>^/V— W.Jtm&ik ( A A572) 

#0»Ji5£U ^e^m^ife^Jisir^Uooliiig^i-o Hi60!li8£; 



[0209] (H^^J19) 



&&m ( AA572) SrHifi^l 1 9£U -fcO^mSrei 20 \Z.^ 0 
[0210] (###J16) 

MBA«97K^^#7k(MBAt)^7K9. O+jE^a+^R^^itA^S)^, t 
Kn^— if^^nx.TV ^ig^^w^Vi'- ( AA572) £ 

[02 1 1] (6-C) ; HiS#tJ<£># £l 

^^"118, 19^m^r##^ll5, 16£*Hfc$*oo%£i- Hife^ll8. 19 



[0212] m^x&mmMximm±£m£&mm&£m£fi£m 

(A) ^Ol&iit 
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[0213] t^x\ -rxiz±m.tcmmm^m^^m\^ittm, mm^mmmmm^ 
-era, m^tmitm^^^^-^if<Dm^M7u^m mmmm &mx.xhm 

■<irz>z.t$:mvx$imx%tc <> 
[0214] d^^^^tT^boo^DMbtToTv ^ttfax^ *&w#bn, mm^m 

[0215] ^5b^^§:^x.T, fafrzmm&<Dmm±mmmz^nMWftzmisbtcb 
~^>, *ftw#b\z, m4kmK&m^^7/^<DMikmK5Cfo*mcx. mm 

[0216] frfczmmzmmt-tz^g-b^x, ^mm^bmmrKn^MmMmm^ 
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[0217] (b) mmn&) 

jJ^$^<*§*T*(WT^ mMib\<^m&&3bZa )\zMx.btiti**f-\'^zf;v~- 

[02i8] (o m®ftftm?*mmm7£Afttitirm<D®gi 
[0219] (d) mm^m 
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[0221] *5Ut2^ttfc%;t:#«rtt£;tT, ^<DPtg^£40te^KMJb 

fct, H^5£C(Pt) = 24gXO. 04/500mLJO>bl92mg/L£&3 0 

[0222] Hk^. lg/Ui^ i&a&eA*kBt ; 2677. 4ju m) (D^^zf >\<— frmWib, lOg 

/UM(fl3t*A4tt; 26773. 8 M) ©^f l/X//^«^fflf t5 8 ' 
[0223] _b|S<D*D<^Mbfc40^^Pt^?P^50mL^, jft&<Z>Mfc52«S0X^ 

&vtc4omm&ptmmwtb^v>>7'/i'-7kmmbzmMirz>o a^SMm, # 

[0224] 200mLO$tf$5g;fc£:, ^^yh^^~- 7— ffl<Di#f^fei: % T^y/V 

«©^^SiSttW»«^SAf«o i<£>f*i*3gte. ^H^^fcfe Kffc&Lfcfc<£> 
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x%% 0 

[0225] ±fR<DW&kM*A9&Nk&8:. Z<D&m&Tlz.l>X^?*vh3&*— 7— 

[0227] ±ft<Dmmtfxmm^frffi7mm<D*^i'^/i'~7kmw&, 

S^.^t:S^itiT*m^b^^P > /j>J : ^oiyy^v ; S^fflV^TaAbTV^< 0 % 
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[0228] (E) H&W*iS#*5»&«>3fc«>:£ 

[0229] &1\ WT^IftK-C«, ^5£7k<Z>ft3»£200mLi:U tfl^J&fcfcl^a.&^V' 

B=N'A(/tmol/LXmL) 
= N • A(m ix mol) ••• (^1) 

2 

[0230] H + MBC1 -* HC1 + MBH ••• (S/&5£l) 

2 

kf, l^e/M^Tki^HP^ l^/KDyfi/y/;!'- ^-^asSJ&L-c^ i^/kdjItcM 

[0231] H — » H + + (H + + 2e~) ••• (^KJ£o£D 

2 

MB + + (H + + 2e")-^ MBH ••• (^SiS^2) 
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[0232] ih,«rgg£;fc5£, ±fEO^^(c^P^fc^^l/^W— tf>8£*B{3:, 

[0233] Lfc^oT, W^t"^** #^<0*fcfi£C(m fx mol ±!B<£>5£ia^ 
C=B=N-A(m£tmol) ... (^2) 

tift/FtA&k&H (mol/L) tt, ^/V^C(mol)£{fc^(mL)^#]ofditT*fc5/>>^ 

2 

H (mol/L) =C/200(m n mol/mL) 

2 

=C/200(/i mol/L) ••• (5£3) 

2 

lmol/2g=H (jumol/D/D ••• (^4) 

2 

J0>^ ^03£4K5£3£ftAi-5£, 
D=2-C/200(Mg/L) 
=C/lOO(/zg/L) ••• (5^5) 
tftZo ZfrtiK $$^*200mL^£;ft^ ^W^*i^©f 

D=C- 1000/100- 1000U g/L) 
= C • 1 0" 5 (mg/L) • • • (5£6) 

D=N'A(m^mol)-10" 5 (mg/L) ••• (5£7) 
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[0235] ^^7^f>, Wi&feTkl^&thZniftftftTkmftJrtDmmmmDims/L)*. * 

[0236] k^x\ mkMfcia^ ^^*##f Srifc^Tv *52k*3HF- <z>3wfc 

s 0 ^tcmm^m-i. mtMTcRj&wx^ ^ki^xmitrnkLx^m-r^ 

» 

&zii^<D&tiWteL.x^tckvxh. frt>*zmmfr^t>mjf-rz>m&ia-3:, mm 

jtM*?-\''yzf jv— &mVLX^ t>b<DWtfkM*^i'>r7/v— \z.hk*L,XV£?Z.k 

[0238] (F) gmMkmMffl(Dm& 



WO 2005/039602 



59 



PCT/JP2004/015686 



/c^#7km^»^DH(D^{it«0. 03 (mg/L) -CfeofCo *##Wl7^5tfcfcfe 
^7ktf\ pH, ^fbM5u«$CORP (mV) , m^Cfc^EC (mS/m) . 7k?&T(° C) 
, ^^»SDO(mg/L), ^**»»H©2SilHI[(nig/L) % _h^7^ 

[0239] 18) 

•frfc*>£. I^M^Tk^lOg/L^Cft^^/^S; 26773. 8 M M)©^1/^ 
&>»9> ±IB^7^#{tf^ftALT^«)^#*^^SDH<D^fii:«l. 66(mg/L 
[0240] (H«J20) 
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fr^m ; 26773. 8/i m) <D^\s^zfjv—imwt*. mk^<D ^&mk& n ®>X 

/V— JtifcWton&XmtS. 9ml/t?fc«9, ±fe^7K#^£ttALT*fcfc*£#7k 
-To 

[0241] c$mm2\) 

26773. 8 M m) (o^u^;v-imm^, mkfe*<D ^&mtz n tre 

/V— A#te5. OmLX3b<0, J:iE5S7^#ffi£ttALT^fd§#* 
Ki^DHtf>3i$rtifitel. 34 (mg/L) Xhotc 0 &mMffl2UZ&Z>mk7£7k(D, 

^3 ££t> ^ mi£7kmm&vH<Dmwmkn$himm 23 ^ 

-To 

[0242] mMm22) 

26773. 8 ix M) (D^U^;V—^m^ Wtikfe*(D £&mk% @ SlTiSgSL 

^Ojm^A*«6. 3mL-^fc«9, ±IE^7{^^-fii:^ftAbT^J6fc^#7K^^S 
DH<D3l3Miitel. 69 (mg/L) Xfootz* *H^j22(^-5^^7KO x 

tM£3c3{c^1-£±t>K:, ^#7K^^DHO^ffiiJ{iSi:^^e^lll23^-ro 
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[0243] 

&£ttht, mm&fe7kizio g /-Lmm(tm^m&; 26773. shm)<d*^-u 

L-efeD, ±IB^7^##:^AbT^*fc^#7K^^SDH(D^'fg«2. 57 (mg 

^#7K^^toH<^»^ffliKit^ll^it^lll23{^-t- 0 

[0244] (H»!I24) 

mL-efe«9, ±m^7i^m%:^A\^x^tcm^7i<.mmmDH(Dmmm^3. 29 ( 
^ m&*mm&vii<Dmfflw.bm%}m%m23^-t 0 

[0245] (Hi£#!l25) 

mmptmmmimL^ ^v^^m^xmk^^mzimM.x^mw^u 
-a-zttht, mwt&feTkiziog/Lmmiftm^i&m; 26773. 8»m)<d^u 
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[^3] 
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[0246] (o mmm<D^ 
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mmmiKDDHmzhmtitmvx, v>mt>i. 3(mg/L)&®;t6£:v^ji^ 

SIASr^Ufc, <KMC, HJ6^20— 25©DHH2M£f*, SM(20° O^o^T 
-CO^^TK^OTK^^I&^P^aS^^J:^! . 6 (mg/L) -Cfc3©U:*tLT, 
*5j;^:2. 5—3. 3(mg/L)£V^#^*Tii5l^^&^L;fco 

[0247] sr. ^x*n^tm&*m&m<Dfe&&$r&mx*te. v ^*xt>s>£>a>t«>i£^ 

[0248] b36»wc*se>, *&wxmmL>x\, ^^m^m^mm-r^mmx^ *mmm 
$t&Mirz>±xmmxhz> 0 

[0249] ^x\ *$£Wiz&zm : &7km7k%, *&wiz&zm4tM7c&m&m^timft7k 
mmmmm^^m^m^^x^ibtc.m^mmmuH<Dmmmm.M^^m^ 
xttb^ *ftm\z.mzm&7km7kbLxte s ^mm.j£tiTxmmm%.u±.mx. 

#^K^^DH^{tt^l. 7W_h, 1. 8^±, 1. 9^±, 2. 0£*_L, 2. l.£JUb, 2. 
2^Jl±, 2. 3AU_b, 2. 4^_h, 2. 5£X±^ 2. 6^±. 2. 7^_b, 2. 8£A_h. 2. 
. 3. 0J^±. 3. 1AU_L. 3. 2U±. 3. 3^±(V^^¥<4«mg/L)^>Jll^-r% 



WO 2005/039602 



65 



PCT/JP2004/015686 



[0250] #*njt,fci\ mmmm&^ttfcm&W7kfc&tf%&mi&8tfemftVrj?W:t. m 
mt<Dik¥Rjfc&frvxm&mzfemftffiirzmmxtt^^ 

\ ^<D=ixhbl¥mz.3cffix&z> 0 

[0251] XOD^m^jb^^^^VUV^k^ffiV^ v^^^a^^^^ 

fc^StfilMbHItfejfc (Antioxidant- functioning Water ;£kT, f AOW 1 bW?W>&& 

ie(b) izx& g <^^wji:#^jsr^r^^-f o xoD^m^^f*, mmm 

femWtM n t„ ^^^^^^m-efcs^i^^v^^—- 1? (XOD) £ 
m-^jSTcLw w?— ^ ^Kr=^->^^/i' 0£*T> r ( • o ") j tm oWt& 

2 

[0252] (a) xoDmmm^n^^^v^m^m^m^^tc^^^m^m^nmnm 
(A-i) mm<oimm 

<*5$£?*fcJSJI|*0 ISBN 4-567-49380-X)<^pl33-141^|E^$tvTV^aiD. 
[0253] Z<D7-h?vJ*cW7t.mm24mm) fix XODHi^^{C*5V^, tf-dfiM'K 
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2 

55Onm)<0&l$&ffc^LT*3fc©"T*S>9. (-O ~)<&lft^«5cflJ£L-Ctf>Rj£i4 

2 

SrfUJE LTV V5o 

[0254] ioaUfefiCffiKloV ^TPlXs^-S^ ^b^nAcitTC&fcl&V^T, ('O ") iCiS 

2 

2 

2 

#:©SOD«SttSr«fei-5ifc*-e#*o 
[0255] b*»L35t*e>, ±IB^^O^h^aAc5l5nfe«rffl V ^cSOD^W^^Ti*. % 

2 

2 

2 

[0256] «-c, *mw#bte. *mw iz&zmmimf^^vx^m&mmvffipm 

[0257] M5cm=^K°*7V ^te, ^^KT=^"^7^/W ( • O " ) KmitZtlZt 

2 
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2 

^±^^^t^mm^mmm^xh?>o ^tm, m^m^^v^K mi% 

2 2 

[0258] d»36^6^f-^7y VK-fkfe(|g25#fl8) K:*5Wr % tf s XODlllg^C-C&fe^C 

2 2 

[0259] RH " + -O ' +2H + -RH + H O 

3 2 3 2 2 

•RH + O => RH + -0 ~ + H + 

3 2 2 2 

RH + -O " + H + =» -RH + H O 

2 2 2 2 

•RH + O => R + "O " + H + 

2 2 

fcfcU (RHl^jSTC^t^y^, (R)tt^kM^t 0 ^yv(TKW^ci— A 

3 

2 

2 

[0260] $-C^O^#. (-O ")^«tSM7cM^t 0 ^y^(D^b^^5febT(^fcf*[^NF 

2 

2 

fl:*> o^Bft^S^tf^y^^tSdsa-^joMsiWiffll^ix-CVK. -T5£. Ifcfts 
m^\i°*7V^<DtyLWm* (A480) <D±#«iRi35S|8^>d^cja:oTVKo ^tx£rB#rao 

^w^r^tdQcnmikm^^yyy'WRWmJz (A480) cd 
±#«iRi3i^ (-o -)<Dm^mz.thte<>xw.*?frtt^x\^< 0 t^.x\ ^<Dw.um 

2 

^(A480)©m^iS^{-^i-S-^^J:9,^^©soDil^(7^/^ 
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[0261] JtrffcftjKf*. ti$ttt3&ifii$ffl&. mmzW.%;& (A480) ZUotc^yZmz-Zb, 

SOD«SigttH\ JtMfc&ia ( A T) ^tdOWRJtg. (A480) ©^^4 ( A A480) T^-fr 



[0262] ^ ±3^ ^fc^yvg&ffcfisSrJB V (SOD^te) OSlJ^S 

[0263] (a-2) Qzm-rznmm 
[0264] (Dy/w^a Kf^mmm^Mk.mM (pbs) • • • j^km 

(4) EDTA-2Na-27KfO^» - • •l^e>fb^F^E^f®I-fP3fe^Xmg^ 

(5) lmol/L*^b^y*-M«. • •fO^^mXH®! 

(7)(±)^t°^y v(di-^t°^y» (di-rKW-y^) • • -fti^fcfc^x- 

(A-3) K^tD^^jfe 

tffis (a-2) x^m^tc^m^mm^mnrm^m^h^o 

[0265] (l)EDTAA«9PBSMWJ®^Op®l 

^@7Kl00mL(^ ^/^^t)A/^»a^*(WT> TPBS J «bV ) 500 
mLJE2^£*g$?U ^tt5r2^^i-5 0 — ^<D50mL^, EDTA— 2Na £r0 . 19g?§ 
«?i-§o -tL5rEDTAm^^i-5o wOEDTAJ^&O. SmL, EDTA#U£>^£r 
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49. SmL^MMO, Z-frh^Uft-t&o 
[0266] Z.(Db%nh*Vbm&m&&, EDTA ( 1 . 9mg) A!9PBSi^ffJj§C*&-efc5o -ftfSx 

[0267] (2)1. 5mM$-y->?-^$gW(DmM 

M&yk350mU^*c-y->'^>=0. 228%0. 23g*5itJ«l(mol/L)7K^b^hy!> 

^tK^80^^Px.T, dri^^^^i-So -£;ft£35mU&?K EDTAA9PBS 

j^WM^^P X.X 1 00mLi:i-^ o 
[0268] (3)^^^^^^—^^^®! 

[0269] (4)tt°*7V>mWi<DmM 

Z>~bX&>Z>o 

[0270] (A-4) Pim^M 

^(DxoDmmzkxi^ -t'<x<Dm.MMb®tfkj£7kmm&, jiK^-t/McssAPu 

WcmzZ-y-^^tti/f—e (XOD) SrSfelJPLT, r^XODO^P^.tD^J^Sr^ 
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[027i] t^^K frfaz>'&&<Djj&:x^ Wtik7£7kmm&miii,tcb$\a^ ( -o ■ ) 

2 

2 

2 2 

o»E^Ti«*<D(-o ~ ) as#k;ftrci vfci \, ^o^-j&Tii, (-o ") 

2 2 

o " ) ^^ltv ^fr^fatimmxtetefrotco 

2 

[0272] Z.thb%^M1rZ>b, £i\ EDTAA«9PBSMWJ®^i:, ^r^^Wmi, *cV> 

^ttx/y-ummb^ mmm&m<DM%*bZ9Gic±Mzmjj\\L,xm&u - 

2 

V ^mmb*miJnvX$>m&m#iirZ>z.b&M%.^ ^X^ob\ ^#^L{-Mofc„ 

[0273] ^x\ ^oit^^y ^mitmxi^ sxT<D^\m^m<>x, ^-um^xi-im^ 

[0274] (l)EDTAA9PBS^fflJf($e£300 n L»i-§ 0 

[0275] (2)^^^^Sr300 m L^P-T^„ 

[0276] (3)^^^ffi<DS@*^900 M L ("fe:/V^(D^l/3<D*) ^D-f5o 

[0277] (4)=3ri^-^V^-^>^— if n L»i"6 0 

[0278] (5)jg*<D(-0 ~ ) 5#53^0 0 

2 

[0279] (6)M^^7K (80 IrlmL (ir/H£a<£>l/3<D4) »-T^ 0 
[0280] (7)tt°*7V ^Wi%400 n L»-r^o 

[0281] (8)^0^51^^ ^7fe7fe^ft-C(D^^(A480)(D^^^baiJS<lr^^-r^o 
[0282] (9)ir/Vrt{C^^^^m^^^6<)^lt^gBM^¥2P^i-^fc^. 140#P£#o 
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hX&Z> 0 

mzx^£>mm<D('0 ~)&&&ix*s^itm^ mki&&&&ni,tcm^ mm 

2 

2 

[0284] (b) xoi^mmm^n^^^v^m^tm^m^^^^m^m^mu.m 
tm&7khL.x, mm^m^tm,mm)^mmvtct^(D > (a-4) ^xmrn^m 

[0285] (0^120) 
[0286] (Hii#|26) 
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m&Ltz.$m4\Mm* (aow) zmmuztzo. &%Mi9km&<Dttm^miz.& 

[0287] mMW27) 

[0288] (Hife^j28) 

$cl&5t7k£:LT, Sf^M^ ^»U26^|^^PtS^»Pt=n^K^S^192 

mm26tmm(D^m^mizm7^^m^m^m^-^mmm28tir^ 0 

[0289] (HJg^!|29) 

[0290] (Hifc#i|30) 

^^TK^bT, ^@7kK. ^Jfe^j26i:P^<DPtSSp^§rPt=3D>rK|i,g^768 

mm26tmm<Dn^mizm^^m^fs^m\^-^mmm30t-r^ o 

[0291] (HW031) 

8 n g/L^^Siflt^O^fci, ^ft^TkiSf #*g&Lfc^te$&iE7K (AOW) ^ 

[0292] (Hi£#il32) 

^^Tfc^bT, l£@7kfw ^«J31if^^(DPd^ii^Pd=ici^K^S^96 M 
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[0293] mmms3) 

m^k^tvx^ swtm^ nmm3ibmm<DPdmmm&Pd=*u^h*m&i>n92 

[0294] (MMm34) 

mkfefctvx^ mm^i^ mmm3itmm(DPdmmm^Pd^u^mm^384 
mm3ibmm<Dnmmm^my^Mn^mi±m^ ; f—^mmm34b'r^ 0 

[0295] (mM&\35) 

mm3ibmm<D^mm^m^^/^m^m^mmy"-^mmm35b-r^>o 

[0296] (M1M&136) 

—?&mi&M36b'rz> 0 

[0297] mMM37) 

mkfefob\^x^ m®*^ mmm36bmm(D^^ti^mm^pt=ivi^mm 
Mm36bmm(D^mmKmoy^Mn^i^m^-^mmm37b-r 



[0298] mm@m) 

(D,mmm36bmm(Dmm^m^oy^^m^m^.mMy i —^mmm38b 
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[0299] (mm&m) 

[0300] (H»J40) 

<D % ^jg^j36^i^#<D^#j^t^57^/i-m^tta!i^-- f&mmmiok 

[0301] (»J41) 

[0302] (H»)J42) 

KtfcJ&ikfcLT. ^Ji^j26i:I^^PtSWi:^»J31^|^#(DPd 
^^^/wit^l:2^5J;5f-^^$^(Pt+Pd)^3Ci^K^ ^r<7> 

2£i-£ 0 
[0303] (Hife0l)43) 

$cl£fek£LT, I&StM^ HWJ42^l^#<D(Pt+Pd)m^n^K?r, ^<Z>a 
$?#192az g/Lfcfc5Sti£ rttJnjfcfcflL m^^^^LfcAOW^fflbfci: 
lli£W2^lll«|(D^^JII1^^57^/^^tta!J^7 f — ^Sr^J6^J43 

[0304] (^Jfe^J44) 
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t-rz> 0 

[0305] (H»ij45) 
[0306] (MW\46) 

b^(D^nmi9bmm<D^m^m^m^^m^mi&m^-^mmm4 

6b1-% 0 

[0307] (Hii#ij47) 

&tkfe7k£Lx , m&tmc mmm26bmm(DPtmmmbmmm3ibmm<DPd 
mmmb&^ttxi iob^^Km^mm^titz(pt+Pd) m^^h^. * 

i,tcb^(D^mmm46bmm(Dum^micm^^^m^m&m^—^mm 
m47b-rz> 0 

[0308] mMM48) 

fflkfefct^x. m&w^ mmm26bmm<optmmmbmmm3ibmm<DPd 
mmmb^^itxi lsb^x^m^mm^tit^pt+Pd) m^^n**. 

vtcb^<D,mmm46bmm(Dnmmm^m^^m^^m^—^mm 

ffl48b-fZ> 0 
[0309] (MMm49) 



WO 2005/039602 



76 



PCT/JP2004/015686 



mmmtii^/uit'ei : 2ob^xoi^m i ^mm^titc(pt+pd) m&^vcvz. * 

[0310] mMM50) 

mmmttf^itxi 25kfzz£?fcm&mM£titc (pt+pd) s^n^K^, ^ 
ffl50b-rz> o 

[0311] (###121) 

witiifeTkbvx , T^m^m^tcmmTK^mvtzb^fD, (a-4)^tib^o# 

o 

[0312] (^»J51) 

$t4&^7k£LT, SStM^ ^Ji^J26^l^#oPtS^i:^iii0U3i^l^#OPd 

SSpBteas^/Wfc-Cl :5^SJ:55-^M^*l,fc(Pt+Pd) ^3 ^K^r, ^<D 
^^^)U44 n g/Lbft%m;tdi1rtox.tc&. r tvk7kmtf*m&l,tcAOW&mm Ut 

[0313] (HJ6^J52) 

#c$i^7R£bT, aMMcfc:* *»J26^[^#<DPt^3p^^ife^|3l^Pil<7)Pd 

isfiw^/ntti : iobtt&?\z.u&muis*vrz.{pt+Pd)m^v'<Y*, ^ 
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&\52birz> 0 

[0314] (Hi£^j53) 

mmmt&wit-ei lsbtzsttizm&fmztut (pt+Pd) m^^v^ ^ 

[03i5] mmm54) 

mmmb^^itxi 2ob^^^m^mm^titc(pt+Pd) m&^n^h^ -t 

vt^bt<D^mmm5ibmm(D^mmm^m^^m^m^m^-^mm 
W54 b~rz> 0 

[0316] (HWH55) 

imi&kkLx. m8*\c mmm26bmm(DPtmmmbmmm3ibmm<DPd 
mmmbtf^ttxi ■. 25bftz>£?izm&m£titc(pt+pd) m&=*v4\?&, * 

[0317] (###122) 

*^LfcpH««7K»^(S*7K6. 86)&4fcftfe£>!k£U (A-4) 
^TlE^oK^#Jii^^57^/WS*^tta!J^--^5r#%#J22^-r§ 0 
[0318] (##0<J23) 

0^M22bmt£<7>m&7k6. 86&, 5yyM'©itt3re5AJfcf^fc©^#Mfe 
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m23birz> 0 

[0319] (MMffl56) 

TiSi^a7K^^«^^SbfcM^Sfr»l^^S^^a7KSr^^7K (aow) £L 

[0320] (^Jfe^!l57) 

•T5o ^5bTH»bfePt3n>fKA»)&*:*6. 86£, ##^|23tl^^(Om«|^#{J: 
T^M^^^«^^bfcM^M»l^^m^^a7K^^^7K (AOW) £b 

Sf*— *&mnm57birz> 0 

[0321] (HJfe#|58) 

&mM22bmm<Dm*7k6. 86&vjiyh^m . z.ti\zmMM26bmm<DPtmm 

^^S^i92Mg/L^^S4f£tt*PX.fcPt=in^KA?)^7K6. 86^P^ 

TiSi^a^^^«^^abfcM^tfI»i^^m^^S7K?r^^7K (AOW) bV 
. -o^^tR (AOW) Hi£^)56i:l^^oK^^JiH^57^/v?^^MiJ 

[0322] (2U£0ij59) 

0i%M22bm%k(Dm*7k6. 86«rl!JyM'«*K ^tb^H»j26^|^#<^Pt; 
^O^S^384Mg/L^S#fcft*Px.7c:Pt3n^KA«9^7K6. 86£^§j 
-TSo £5bm«USJt=n<YKA«>^*6. 86£r. ##^j23^(^^m^#^ 

T^iiTK^^m^^ab/cM^^^pi^^m^^aTk^^^* (aow) 
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> (aow) *\ mMM56kmm<D&m¥miz&?7i?*s>m&m®m 

[0323] (mM&\60) 



T3i^ii7k^^«^^SbfcM^M^Pl^^«^^a7K?r^^7K (AOW) £L 
, (AOW) <D N ^Jg^JSeirl^^O^^JiR^^^^^/H^^ttail 

[0324] (HJfe^j61) 

^xmrnm^^mm^m^mmmmMu^mm^mTk^m^^ (aow) 

[0325] 

^W22tmm<Dm*7k6. 86§riy^h/^t), ^tL^||Ji^|31i:l^il^)PdS5p 

^^S^ge^g/Li^^i^tt^pxifcPdati-rKA^S^TKe. 86&mM 

i~5 0 -5bTMbfcPd=in^KAi9^7K6. 86^, ^wmtmrnomMgiW 
^xmmm^icmm^m^tcmmmmw i^nn^m^w^.^ (aow) 
fcu £<D*8ti&fc (aow) <d^ mmmQitmm<Dummm.\^oy^M^m 
&m7£7*-?&m&M62t'rz>o 

[0326] (mMM63) 

0mM22tmm<Dm*7k6. 86&ivvh^m, zLtuzmmm3itmm<DPdmm 

^<D^^n92 M g/L^§*f£ft*P^fcPd=ia-rKA«9^7K6. 86&M 
1~5 0 w5LT^b/cPd=r n^fK AVm*7k6. 86£\ #^j23£|^<Dfl$MM$ 
(CTig^MTK^^m^^SLfcM^fff^P 1/^«^StK?t^^7K (AOW) 
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[0327] mmm64) 

-t So ^5b-CW3KbfcPd30-fKA5&*:7k6. 86£r, ###j23£l^(D«#Mk# 

{c-c^iiTK^lcm^abfcftb^^iP i^^WH^StK^^^tK (aow) 

[0328] (HJg#ij65) 

##^!|22^Pil<DS^:7K6. 86<£riys/M<». m{c^J6^J31^l^^(DPdS!p 

l-Tig^ciiTk^^m^^SlbfcM^ttf^D (AOW) 
£U ro$d&^?k(AOW)tf> % Hlfe^|61i:|Rl«©»*^lit^59^/^5fefi? 

[0329] (^Jg^!|66) 

mM&m^tz.mmmmmnmM&m**Wfefe* (aow) ^sass* ( 

[0330] mmwm) 

0*i>M22 tmm<Dm$:7k6. 86^iy^h/^«9. zMzmmm26bmm<DPtmm 

*:<Dm%.i£96 » g/L^5*ff{t*Px.fcPt=n^KA«5S^7K6. 86£f&$l 
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xm^mTkmm^mm^mm. sy^K^) \z3^m^t>tc^mm^mvtimm^i 

W*1mmmmM&kM7i<.$:&ikfe7k (aow) tu -0>1&&^7K (Aow)w, mMM66 

[0331] (Hi£0ij68) 

w<j)mmnM%m7k$:mkfe7k (aow) tu zL<Dmkfefo (aow) <d^ "mtimm 

[0332] mMM69) 

^m22kmm<DM*7ke . S6^v>yv^m, ^.fi^mM^mtmm^pt^m 

[0333] (HiS^|70) 

Mtf#^*0<3g7k£$tl&^7k (AOW) £U rcD^^^7K(AOW)(D x HiS0fj66 
[0334] mMM7l) 

^o^^48 M g/Li:^^l:fc{^P^fcPd3a^KA9^7K6. 86Sri3j^ 
i-^> 0 ^b-CMMUfcPd=3ci-rKA«9^7K6. 863:, 5y$/M^itt-e5A 
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mm&mvtz.mmiiiimMmmmm&&&&Wi&fe* (aow) tu ^mk^ ( 

M7ib1rz> 0 

[0335] (MMM72) 

0^M22tmm<Dm^6. 86^iv^w^W9. ^tuzmi&M3ibmwi<DPdmm 

HU»^^tt^ffi7K5:^^7k (AOW) i:L. ro^^^K (AOW) HJfe^j 

[0336] (Hife^j73) 

mnm22tmwk<vm*7k6. 86^v>yh^m, ^th^mm^mtmm^pdmm 

mwimnnM^M^mk'&y^ (aow) -o^^^k (aow) ^&g#i 
7itmm(Dnmmm^vy^Mn^mm^ ; f-^mmm73t-r^ 0 

[0337] (H»J74) 

m^m22tmm<£>m*7k6. 86^vjyh^m, ^tiKmmm3itmm<opdmm 

Z<Dm&&384»g/LtteZmtctftottPd^u^VA<()m*fc6. 86£p 



7it[^#<7)^#jiiic^57^/^*^aij^-r— ^^*fe^i74^-rso 

[0338] (^WJ75) 

mmm22tmm<Dm*7k6. 86^vjyw^m. ^n^mMm3itmm<DPdmm 

m*. : t(Om^7G8n z/Lbttmt£rtto%ftPdtt^W&*fc6. 86^ 
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iftmmmnMtimTk&WLtfifeTk (aow) tu ^ 0$?^* (aow) o % mimm 

[0339] mMM76) 
[0340] (Hife^)77) 

mm76tmm<^nmmmi^mv^Mn^mi±m}^ c f—^mmm77tir^ 0 

[0341] (###|24) 
[0342] (###125) 

m3xm&mm7*-?z0m&)25b-i-z> o 

[0343] (###|26) 

WtfkfeTkb^X, SS* ^T*=vMf >^(AsA)£r x ^<D}iS^142/i Mir&S* 
/^*^«^-*£###j26£1-5 0 

[0344] (###127) 

Sc^tK^LT, ^^T^/Mf^KAsA)^ ^:(7>a^284 u Mt*5i 

f£(t*nxfcAsA7K^^ffi b/c^#<D, ###j 1 9bmm<D&.mmmiz.'&?7i?* 
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[0345] (o mi&m<D3$m 

###119, 20b, 3lJte0!J26— 30i:^*j-JtLTV^1126{*, Pt=»n>fK(«iS^ 
^2-4nm) »*Sr^ ^Ut, Pt=n^K^^*i(i§|g#7k (AOW) 

bmmirz> 0 ) tttrnjutz. wtytm^xn^ytm. (A480 (Dmmmtmfemte 
m&(siT. mmmMii%&ibmi&'rzo )frbm68o%mmmzm^x, mmm2 

30O^S#^j;<^tff-r^i:, Pi^n>fK<B«£##Mfc:, M£#*W3:£9S?;& 

/vm3siz.m~rz>mm*m<ti:^x^Zo x Aow^^-rs^^/^^^tt 

[0346] ###119, 20£, ^ife^!j31— 35^^itbTV^E|27{i % Pdan^KMS:^ 



WO 2005/039602 



85 



PCT/JP2004/015686 



m mmm34-35) <Dh<DXtencxMmM&*mmizT®zmfoft%>z>^b&t> 
t£?v%jivm*mm:3m'rz>z.bfcfrfrz>o frfrz>mMM34-3s<D^m!& 

(Hlfe0!l34— 35)<Dh<DXi^ (-O " ) <£>#£2§£g &tbtdb*b^ ^<DX 

2 

©*&^*to#JIM#tfc£:TI§IoTl ^ Q -OJgfi l^ov vCtt, ^3£<D l><9S**& 
(Pd) 3 n^Ko^iilSJStt • ftfcKfiHt • **»JBtB;fc J (Dm n HftfrXmRU r. 

[0347] ##0019, 20£, Hi£0!l36— 41^Sr*fJtbTV^Ii|28f* % Pt^n^fK 

2U~2nm) *£Ut, Pt=n>f Ktt&^^K*^* (AOW) ^ 
»»t , «9i^A^B*flH4©ft««E'fk«rtt«r^r. H3HU:«fc*Uf , #%#I19, 20 

—4i(D^^mi^^Tti<Dm^xhMmw^^MKTm^x^^^b^t>^ 

o 0^«9, 3?»j36~410AOWte\ *>S^©Sifl«fffi*^.*5tt«, JtStfi&ME 

mm* . Pt=» n-f K<Z>2t $N£#ffJ £3^ £;oS;b;5»5 0 
[0348] Pt= n>f KO&H'-W— ^ (^C^^^?*^— 4nm/*i^^*^ s 1— 2nm) 
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-^irbfcEl28§r*|-JtUT^ 0 m&'^—f^&W&feXtcibi^ ptm 

Ptj»^W— (384 m g/U <D||Jfe^J29^IIJi6^l40Sr*fJtbT^ 

[0349] ##^J19, 20£, HJfe^!|42— 45^^JtL-CV^IH29^ % (Pt+Pd) n^TK 
Cfffi&$WfraS2~4nnu Pt:Pd<Dm&*^it&l:2)M&%:^< : 7*—*bVt^ (Pt 

+pd) *-a-3ciwK«^#**?s#* (aow) am^-r^^^m^mm^m 

^•et>*fm#ttSrWlctcTllIoTV>5ri:d5^^ 0 2life0ij42~45<DAO 

£m&&$&&U*Cit>Z>Z.b&t>frZ> 0 Hifi^J42-45(D±M#^«i;<fi?ffi 1 
(Pt+Pd)^=3n^K<D^^#Wt-> ^/»V^3:^^;fr/HBife^ 
-r§^ra^M<^oTV^ 0 o£9, AOW^H^f57^^?i*fSttli> (Pt+Pd 
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[0350] #%0!|19, 20b, 50££MifcLTV ^SElSOte, (Pt+Pd)2g-£-=JtM'K 

m@kftlfift2— 4nm) j^tSr^ Pt : Pd<^^e/Wfc<S:9J^7;*— 
*£Uc, (Pt+Pd) S^:an^Ktt&^W*#»#?ic (AOW) dSIS^-f 
m*fiH4o»Nf^b*5H4S:^i-o HBUUtfU** ##0019, 20<D*j-fl&4#t££itigfc 

^7^;Vi*ffitt^Stl4Cfc5ii^*^5 0 *7c, 3li£#|46~50tf>^Jg 

#tt&J:<a?tfr#-5^ (Pt+Pd) ^=n^K©a*&##ttfc. ^^igv^^v? 

mt. (pt+pd) &&^v^<Dm&fc&mizm&z^b&jbfaz> 0 

[0351] ##^j21^Hig^|51— 55^*fJtLTV^ia31H:, (Pt+Pd) *B£-=Jn>fK(*fc 
^#^2-4nm) Pt:Pd<^^r/Wt3rgiJ^5^— ft 

l/c, (pt+pd) m^o^km$^#*^#* (aow) a^m-rs^v^/HB* 

flH4©feNf^t:#14«r^i-o &*3> ###J21^ H»j46-50-e«. («o ~)o£ 

2 

#J5i~550^#tTTO, (-o ")©^9R^IS^*$tv-cvN5i!:t>d^*fe-r, (• 

2 

2 

^t&t5fc», ^ti4M±*iiAv^, r©(-o ~ )£>£/&{(§ fate, (Pt 

2 

+ Pd)M^n^K<7^S^##jS-, aiSf^aiV^JS^Wlffill^tbTV^o o£9 x AOW 

3^»gii'59i?*A'?B*flHftWt, (Pt+Pd) JS£*=* wn*<DWk&&ift&) izm&ZZb 

m&^ttwm<ftz>teb\ (-o ■ ) (D^&Mmmmztix^zbmm'rzzb 

2 

[0352] #%#|22, 23b, ^^!I56— 60ir^JtLTV^g|32tt, Pt^o-fKCfttfl^-^ 

^2-4nm)a^sr^^— tbut. v&vi^mmmwMi'^nMymfo (A 
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[0353] ###122, 23£, Ili£#i|61~ 65t&#J£LTV>6E]33te, Pd^n^KCfft^^ 

61-650^#^{*,^S^<D(||^j61-62)^fWm#tti:l5^l^^'t? 
£>3*>(£>tf\ ^^S(H»J63— 65)(Dt>(DT*«. S'J^^^^^^^J320#^o§ 

, ^»j63~65<DAOWte, &5@ffi<BfeffiB£|ia$jfc:i3f-m, J^W^^^fflf- 

m(mmm65)(D^m^x^ m^m^mM^hm83o^mmm^^x, ^ 

(-o ~)<D^mm(w^A)^htz.^h^y^<Dx^Km^x^ti^m 

2 

[0354] #%#J22, 23£, 2lig0!|66~ 70i:^itbTV Pt^d-TK 

#2~4nn0jft£<£:^9*--*£L;fc, Ptan^Kftb^M^AP^^m^aTK (AO 
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[0355] ##0>J22. 23t, 75t^ltL-CV^ia35{*, Pd=m>f K 

fl8*H4S:^riS^TlH|o"rvv5r^3&st?d*So -o*^ ^life#i]7l— 75tf>AOWte x fc£ 

ig^LiiCfes^i^^^s. frfrz>mmm7i—75<D±mqfr&&£<ffi$tir?> 
zmfatmibbtiZo Aowatmmrr^y^Mn^mm^ Pd= o^Koas 

— 75)<Dt><DXte. (-O ")<D#^S(#^*)^$>^^^^oj;5(-fiKiv>-C, 

2 

zth&mmmzffi&uzzfrzvxtet&^bm&znzo 

[0356] Pt=o>rKttj«^*5tt5m»^#^^— ^ (l^mtf/raasmfl?) ty-J 

— ^*ii(192/* g/L) (D^»J58^Hig^J68^JtL-C^o HJ6«l58-ett, 
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?tmm(384» g /L)<Dmi&M59tmi&M69&ttitvx?*z> 0 mMM59x^ m 

mmsr&Mfa&^L-xi&z. m6o®m&tt&MxtebA,t*o&xw.??t&-t)m 
m£ftx\,^z> 0 ^tucsj-u mmm69xte, mfemte&Mfabmoo&m^WT&x 
w.ytm<DK°—?ZTSiz^ ^(D&m^fr^^!$m$T&mfa&^L'X<&%, tooo 
?)>mmttft&i&xtebA,b'o&xw.ftmtimM£frx\, ^ 0 -nh^m^-m^^ 

[0357] — ^ N p&^v^m&KtemmM&W'*?*—? {i^nm/nnwm b^j 

— ?i>mm d92 n g/u (D%mm63b , $mm73%:ttft^xtto %nme>3x\^ 
##^22, 23(Dnm^b\m.vx \ mfem%5i%m>b^x<Dmr$mmz&^ 

m86o^mmH^Mxmb^o^xm^t^mm^nx^ 0 m^.. pdm%/< 

(768 g/L.)<Dmifam65bmiMffl75$:Mlt^X?>-Z> 0 M1&ffl65X 
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x.<5 0 

[0358] ###J19, 20£\ ##0ij24— 27ir£r*j-JtLTV^U36ta, AsA7k^f£*t^3r^ 
o l^gH^^U^ ##^j24-27<DAsA7K^^^-f-^^ / ^5fe^^fi^ > 

24— 270AsA7K^?Sf*, t»&£>n-CV^£:}39. t^V^S^ffl^fcoT^v? 
^/H^*^^mi-5-^^5S^'C#fc 0 ##^J24-27<DAsA*^^ 

KH&sftgMbaM&k tmmrt^^/^m ^m^itm^x^t . m*. nmmm 

[0359] ^^^AfP^ap^KiP^Bfr^lg^^.Wlffl^.Tk*^^^ 

2 
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H*x.<5 0 

w%*m#>x\ ^tcm^ *mwxmm ^sm^m^m^ n^Mi?:iit5±f 

^^mm^pd^^xh^b^^K^b^^m^^^tco 
[036i] Pd^a^K^. p t =n3-fK bttgivx, Mmmm^^m-rbmrni^tc 

[0362] ###121^ ^Ji^j76, 77<b%*fitbTV^IEl37«. *&Mfcfel&0;g^<7)*Big 

mmxmfe) bvtc^ m^#tk^^#tk (aow) #3§5H-57v? 
o ~)(D3i!$,m$m3z£thx\,^ 0 mm^Mt, mmm76(D^m^m^ (-o ") 

2 2 

tt^o -tu^u mmm77(D^miwm^ mnm2i<7)Mm^i±bmtmz-m^ 
M##-ef^, m^m^^bmi6ofmmir^x(Dm^ (-o -)&mmz&. 

2 

2 

2 

[0363] **^*ds##UTv (*»M©**»#*tcatefc*»#b 
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[0364] Bi38«, TKm-mm^^mmm^i^pt^u^mmfDi^mm^^-to 

2 

2 

e>jfem$tu*:i«-7-Sr('0 ")t^i-((-o ")oi«^a7c,xttSft*o2S-?as7n 

2 2 

) 0 o*t>, (-o ■> &&&pt*v^h*mm&ifrLxmmk£tit£7kmiz.£<>xim* 

2 

2 2 

2 2 

2 2 2 2 

2TT(((H O )01«^3S5c, X^^O3«^il5c) 0 (H O ) g#tf*Pt 

2 2 2 2 

^ti^hmm^vx^mt^tiit7^mKx<>xim^m^ti^^biz:x^, (-oh) 

•r((-OH)<Dl«^5l5c. X«^O4«^jl7n) 0 o*0, (-OH) S#^p t nc2^ 

Ftem&frvxmmkZfrttmizx^xin^mKZfrzzbizzv, oh - -r^-^ 

H 0)££j&U £5bT— igO^fcttih-t-So W±^*3^^as*#UTV>5 

2 

*J^5R»!i*3ltSPt=»n>rK«!jK©f^fflt»^-e*)*. 

[0366] zjuz-mu Pdtt4Fmm<Di¥mmf¥te&T<ob&*)X'hz> 0 

[0367] |g|39te, *^-^*#7K^^^*5{t^)Pd3Ci^KMIiOf^ffla^^-t-o ft 

jb\ Pd=nWKftfe«l©f^ffl«^<Z)tftW^*5V^. MiBPt=n^Kttj&©f1sJB*#£: 
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[0368] i^Eu^-r^-. Pd=«n^K^«> ^fc^#bTv^7K^«®*-r5^ % mm 

2 

2 2 2 2 

O) ^^LT-3g(DS/^^Jti-5o 

[0369] rr-t\ iz.&zn&m=i v4h*MmtL.xt&&v\, ^<9Wj* (pd) m 

fc/h^MPallas(3r y i/^Wm&Ty"*) iZ.^AyXHifhtlti. ifeSfc_L 

[0370] *|SWiJ:«Stri^b»lfe*©SJ£^fet!:ov ^X®.m&mtbltXfrZ>b, M 
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^Tkmrn^MM^mM^ £fe57nyf^7ti r -©> m4bWSW<DM&&®i 

K&zpd^v^mm^m (i 92 n g/^mm (aow) 

nz-bfiz>o M*vt7kmbmimn(v?^B2)btemmm^^bmx.z>o £ 

fete* ^b^a^LTO^HtsSb^i^:/^-^ *ftWlzm%Pd=>ti^}?f&1&-$m 

(192m g/UiS) (AOW) (^^^Tfc^^Ti*, ^l/^/V 

[0371] ±m^tcBLfonmz-i$vx<D, ^mm^^mimm^fD^^n^Kyt 

*mmi?7k * te-^£*fc a&jr mm^ti g ^^^sotk^^p^^^^tv ^ 

[0372] ^h^^^.^»fflV^rnH^*^^fe{^^^M^m^l(D^7K 

-To 

[0373] (2U£#|78) 

^^j73^i^^o^^tfi»^^m^s*sr^S7K (aow) bu mmk 

^7K200mL{C N ±5^O^^^g#lbfc40^^Pt^2p?glmL^, i/V^%m 
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i&& (wm^^mm; 26773. 8 u m) (d^^-? tk^^t, ^^tk^m^, 

PI^UX//V— 7K^O^^A*fi7. 8mL-e*>«9, ±IE^7^^S-flt^ftAUT^ 
#fc^#*35i^SDHtf>|£^te2. 09 (mg/L) T*feofc 0 78fc'&5#t 

[0374] (HJi^j79) 

tcfot, mmkfe7kfciog/i.mm(mM*:/i>m8t; 26773. 8mm)©^i/^ 

^^^DHO^^it^04O^^-r o 
[0375] (HJg^)80) 

s^MSt ; 26773. 8 n M) o^^ix^/p-tK^^, «*ft£*OMfe*Yk«r S UX 
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[0376] mMM81) 

773. 8 n m) (o^u^zfjv- imw&, mkfeaw^&mt* nmxmmuztf 

OfcS&AAtelO. 6mL-C&!9, _h|B^7}^it^AbT^fe^#7K^atoH 

<£>^$rttttt:2. 84(mg/L)-T?fcofCo ^^^J8l{e:#^^^7kO, &WfoVm. 

[0377] (SIJS^J82) 

mn^7km^m^^^mvxmmvtc^\^m^m^, mnwrntrnm 
m\^tcM^mwMmnnM^M^mk'&y^ (aow) £u mwikfe^oomuz. 

/MRS ; 26773. 8 /i M) ^^i/^^/w— tR^St, ^^TK^M^^bSr S ^"C 

*i{f^DH<D3l$j{jtte3. 2l(mg/L)-efeofCo ^HJS^j82}C^^^7KO 
> ^m^tM£^4^-r££t>^ ^#^K^^^DHO||^l{ii^Ig!40^^i-o 
BH] 
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pH 


ORPtmV] 


EC&nS/m] 


*ST[°C] 


DHSg&ttCmg/Lj 




9.8 


-171 


17 


21.6 


0.03 


#*$|18 


7.2 


-623 


99 


21.2 


1.66 


9IMJ78 


7.1 


-650 


98 


22.3 


2.09 




7.1 


-650 


98 


22.3 


2.28 


3SI6018O 


7.8 


-645 


15 


22.3 


2.60 




8.9 


-707 


15 


18.0 


2.84 




7.4 


-605 


14 


18.0 


3.21 



[0378] tt^Mm*(Aow)im& c-&#^*<Dm&izJ*x.&&w*M^ 

&&<D— g"C&>-5Caenorhabditis e legans(C.elegans % £)LT^ l"C. ^W^f J ) fi N 

^-e«(r^i/^/w-e^qg>fbjw5#ii:Bj^:f»^± (2001) <dpio2~pio3 # 
[0380] ^rr-e. #3§bj#£>kj\ JhiEzfcifc ^^-u^x^^it j <oig#-efc5> jHfg* 

#7kMmc^teatl&7k<^t*i&S^# urtT5m^^> (a-2) mfc^mno^ 
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[0381] *&m7'vha—/w>m&&Tie, (a) iz.xm.mu mmk<Dmmmtmmm 

: mmn^wmmm^h^—^yv-^ m^tt^mtkmn (1994) <z> 

[0382] (A) ^^^ahn— 

(A-i) ^ffl-r^mm 

[0383] (l)7/V^-n^^-dr>>»>lJ v?X5-fluoro-2 ' -deoxyuridinerFudR) • • • fP3fcfc&^XH 
(Wako Pure Chemical)$£ 
(2)Ss<y7r(S buffer) 

^ffr?-H^A:NaCl(0. 1M) 

y^^^y^A: Potassium phosphate (pH6.0) 

[0384] (A-2) Kg^jli 

mi^^T' — VC, 500— 1000E<feVMD&£A;fx5o vl0^f^^F^*3tt5*LO Bftrte 
[0385] (2)±I5^— ^^{C. frK°^yUZXjMM&^tiSs<V7T&&€Atht£<D 
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[0386] (3)_L!E(2)T?^— ^F^^fe^fcil^riiidOO— 200PE@S)&9ttiU 
2#<D^.— 5mml, ^*l-2c C m^) \^fl^W)^X Atb& 0 

[0387] (4)±|BOi^^— •y'cDmam^tc^m^U I^M^— :/£$tg^LT2— 3 
R#HQf£gL-C:j3<o 

[0388] (5)_h|B<D^##g^<DM^^— ^©^rtb^tb*^, *5cit«&A«9<D2o(D9cmi/ 
[0389] (6)^®as<H<#£V ^cll^i#ifcA93cnr>-Y— ^ (20$:) &mn~rz> 0 &3cm^—U 

m&&frxtpikiz.M&z>tc#>m^ j $>~r\< \ 

[0390] (7)_hfB(5)T*— ife^MT*#gbT*3V^/c2o(D9cm^ir— KD^^tbd^x 

o t^s^po^^a*. ^^^^P^im^o frfrz&^mftrtWkV? 
[0391] (8>8-^JS-r$ aco^m. ( b tso b (*nmxnmmm a)m^z>o &<d±k 
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[0392] (b) mmmt^mtD 

(#%0il28) 

M^myKtvx^ mnw7kM*zft&m*7Mzmvxmmvtcm&fc$&m* 

[0393] (HiS#!l83) 

vvwwffimx5Ammffi<DmM&mzxmum7kmmi£ mm^mno. sv^h 
myk (aow) &ffinm7kbvxumi,tcb%<D, (a-2) izmm,<D&mmmKmm 

[0394] (C) &m%;%:. &mz.&$k<D3*m 

mn&m m^mi^tx^xw^m v ^tm) b, mm&m m^m^bvx^m^ 

13*5] 
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Student's t-test : *f#**£E5£Lfc2«*ICj:5fcS«fc<fc|&^0. 1%) 



¥S)*Mr 20.05 17.75 

#£fc 16.66 14.98 

mm 99 95 

^-JU$tlfc»«ft 15.84 

fotsw-tisktomm o 

S&£ 192 

t 4.02961 

P(T<=t) frftl 4.02E-05 

tftfMBKffl 3.13325 

P(T<=t) Hfiy 8.05E-05 

t ift&m mm 334199 



t=4.03x j*iSLflfiiag«i(3.34)T?fci)A^e>» rc. =.isi5>7>o>m&mfobi, 

(t(192)=4.03, SD=0.57, p <0.00/)<, 



[0395] $5iCjgH-£5tC % fefifc^O. l%{Zl^V>Tt=4.03>t ^JMiMftiJ (3.34)-?&5#>b, 

|&te95) (D^m^i (17 . 750)«t«9>b2. 3 BfcttSC ^©^tt^JfCfcofe (t 
(192)=4.03, SD=0.57, p <0.001) o ^T?, rt(192)=4.03j tttfifE5\ r.05Vl92jte g 

[0396] ^(Dmmm^^x^mir^ m^mmmmM(Dm^tmm^mitmm7i<i 

mute, m &n^xj^mm^<Dmm^^M^m^mm^vx±mm^ 
m&&v t \zi/3Vi?3V/^&m^tcWftiz.£QMW£*LX 

lf&0'fo&:'feCO*jJ~ XAJ , No.7 2002 » Agarwal, S.fe, Proc. Natl. 
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Acad. Sci. U. S. A., 91, 12332—12335, 1994, Larsen, P. L. Proc. Natl. Acad. Sci. 
U. S. A., 90, 8905—8909, 1993, Sohal.R. S.k, J. Biol. Chem., 270, 15671—15674 
, 1995^^#M) 0 Z.frb<DW2Zft&tmm. #i*iftte*3VvOt>, *Stt»K«* 

[0397] mmffim& (aqd aa£E± ^z2^k ( • qeq fcM^±a& ? 

[0398] ^rr-C, imfbHIie* (AOW) ttfcKn^^^fc/V ( • OH) Sr^*-f ? tot 
(Dm^-mmm^X^X^^ti^^ti^yy^/v (.oh) <D*B^t££MU t c 0 

^t°Vh75/^ESR&^«, ft^fv^fc'V^iil? (ESR : Electron Spin Resonace)^^^ 

[0399] (a) mfe^moffig 

(A-l) 

[0400] (1)^1 :^^y^i/^J;«9^^^g^byt^@7K 

(2) ^2 : /*r?V £Q7km#xm&UtM&7k 

(3) ^3: ffl^*^M^OPd3n^K(^0^^«2-4nm-CfcD, WftMt 

zfyiswz. £Q7kmtf*m&vt£M%7k (aow) 
(a-2) ttjautwags 
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[0401] (l)30%i® bTkijiTk • ♦ • fP3fe*fililX2)KWako Pure Chemical)®! 

(2)5,5-> ? ^^/Wl-t: 0 ny>'-N-^-drv'K (5,5-Dimethyl-l-pyrroUne-N-oxide:DMPO) 
• • •-^^77'f7 i ^^(Nacalai Tesque)j6i 

(a-3) &mvit.mmm 

[0402] (l)ESR^g : ESP350E • • • BRUKER^hM 

i. ^^^M^ML^^— :HP5351« • - HEWLETT PACKARD*t§Sl 

ii. (gaussmeter) : ER035M • • •BRUKER^h^i 
(A-4) SlI^^JIIl 

mtfX/<7yisy"LXmi<^ 0 PtfftXtt$&fc<Z>3g&\^ /Vfc°^K0.5mL,1.0m 
L)t^-7y^ (1 OmL, 50mL)^ffi L-fco 
[0403] (2)lmMj&^tfbfc^7k: 

i. 3O%iS^k7K^7K(9.8M)^r0.5mL^i9 x ^;fr£*ie7kT-#3^LT:£:i;£50mL£L- 

[0404] ii. _LiBi<D*g*&§r0.5mL^»9, ^£M7k^#^bT:£:i;£50mL£U lmM^^i 

[0405] (3)ESRffliJS: 

i. lmM{CHML/cji^b*^^K(H O )£rlmU DMPO&15;z L£9. K^-e^r^L 

2 2 

-C^JkSrlOmUCLfCo ^<Z)^0OH O ^^f^O.lmM. DMP0^^f*13mM-e*?S o 

2 2 

[0406] ii. ±!Bi<oi^£ESRtig¥-fe/w«±tf-c m^m^mmv^hwi^tc 0 mn- 

o 

[0407] (4)$J^#»#: 

^^it^l^ffl 3440—3540 G 
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100kHz, 1G 

-*W^njft 9.80 G Hz, 16mW 

41.943 s*l times 

H#?t$t 81.92ms 

X— ?-tf4^b%L 1024 points 

TM , RiS 
no 

(B) aajfcl&E, fttNa£j&tf>%f5 
^3|6H — 4^i"-<-C(CioV DMPO<£> • OH^vO^VT^h (DMPO-OH) d&ftSI 

Kn^9^/K*OH) ^DMPO^tiiE^tv, DMPO-OH^£Cfc;^£>-e&>£ 0 WJpH 
-4^LT^^^M^bT^^60#M^OESR^^^WVj;9^i*fc 

[*6] 



DMPOOH<D 







1 :N 2 


1 


2:H 2 


0.29 


3 : H 2 +Pd+PVP 


0.1 


4:N 2 +Pd+PVP 


0.9 



[0408] m*l (faM$BL& :l)t&.'&2U®ttm&.: 0.29) „ tVH, «J|S|-3 :0. 10) £ 

Sm4(ffi^^:0.90)^tl^tt*fJtLT^^. ffc|Sf2, 3cp<D^#7K^te:S^ 

fm3*<D7kf{f 
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[0409] u±.<omm&%j>^ mmmm* (aow) mm&mnv>oibm>mkt><o 

[0410] tifflfrfhttiflfeTk (aow) \£MxM£22^vMi±^M±M± ? 

2 

fi^-Cfc5o ftSMbftte* (AOW) {e:3§7cM^^^C^W$-&fc3l5nM 

tr^5^CA9AOWO*ifD^S:«l^b-C, triift>fb»l67K (AOW) tt«5cl!^^C 

[0411] (A) ^Mfcfti — /\s<DffiM 
(A-l) teffiUtKH^ 

[0412] (l)^@7k • • • f03feM^X^|(Wako Pure Chemical)®* 

(2) L(+>-T;*=vM^ifc«Ig#jR' • -?P7fcM^X||(Wako Pure Chemical)^ 

(3) pHflHffflfc: Tris-HCl(7.4\ Tris-HCl(9.0k Glycine-HCl(2.2)03; 

(a-2) tiimutfrmmm 

[0413] (l)^t^- "5T^^-3fe5feStKUV/Visible Spectrophotometer) : Ultrospec 3300 pro 
Amersham Pharmacia Biotech %kl 



(2)#M^g:ts.ia-fe/^/^y w -* • "Amersham Pharmacia Biotech ttlgj 
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(a-3) mmmm 

[0414] (2)pHi^W^;Tris-HCl(7.4)^U00mMA«9^^@7K^,Tris-HCl(9.0)^i00rnMA0 
(DM&ikb, Glycine-HCl(2.2)^10mMA«9^^®*^ ; etb ; etb^Mb^t)O§r#p 

[0415] (3)±fE(2)(D#pH^f|^$^C^m*{-*^«=n^Ktt^^*^5i^'eiii 
• Pd • Pt/Au-g^ • Pd/ Au-^^(D4S^O 5 v ^Ttb# >t>£o % v *?tvb H t> 

[0416] (A-4) $tgfe3U@ 

(l)#3fc3fc^ff0^irM3fcjgft : 1cm, ^4: 3cc) ALDRICH (T^KUs^) St 

[0417] (2)M> V^Ttf-ytm fcU -blE (A-3) -(3)-eMjRLfctri^b»IB**2mL« 

[0418] (3)^y Vv? & 3 7*&y9m K> -LIE (A-3) -Cl)-C^bfcT^/Hf V^tK^M^ 

100/z U£«^ itL^^-fer/v^aA"t-§o 5^t;H^©7 '*=vM^<'Ifcft 

[0419] (4)^ir/l^ jlTcSt^^^C^^JD, 

J&250nm<Z>30#H<£>&B#3&f[^ o£9, ©3fcS(A250)&£:iott50#^kl800#£T* 

[0420] (5)»l "P £1*5 V >T , ALDRICH (T/PKy y *0 Sl<B=*&te&iiL/T\ ^^ir/Wrt {£ 
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o 



[042i] (6)««m&&w\ umm^^h3o^m^t(Dm7cm\f^^c(Dm^m(%)x- 

[0422] EJLTfcl, MtlMK* ^>C(Dm^(%) <Di&#>j3. ^S^ftlEOlMI- 
[0423] £i* % 5§7nMt^^C(D^#^ (%) (D^^^fdoV vCt^-fS^ aM5nM^5:V 

c (asa) <DmKmmmz&tfz>w.i&m±$i&i-z. mm^mm^mf^x^yh-tz 

„ Aifclft^te, ^£^igE-ei2240nmtt3fi-efc9, ^t£a>k&StiHH^-ete270nm 

[0424] ±m<Diiu<m^tc^250tmiiz.^n^m%m^^c(Dm^ (%) 

{A250(T)-A250(min.)}/{A250(0)-A250(min.)}^ti-^^:J:9^*fCo fcfcU 
(T=0,30,60,90,120,150,180)-e#><9, A250(min.)=0.311 tVfc Q jl5cMt^^ 

A250(min.) =0.311 XfrZ> 0 ttmz.. Z.<D A250(min.)». ^©TkO^JD^-^M^r 

[0425] rt^SM^ffilEOTO^oV MyvM^^C (AsA) O^^K 

^^{C^ott^^M^'fe^JlX^^h/W^^ jlTC^tf (AsA) tfmir 

*—;vmz.&%?r -5c iiTc^if ^5vc (asa) (D^mm^ 

[0426] — m>-^— /^07K^Jm^^2^@^^ofclf^^^C^, ^kMt^^^C ( 

dha) i^mtu ^hicmit^m^^tm^x^>< 0 rot#xy^-;n 

[0427] m^m^^C (AsA) ^#M6<J^®»lX^^h^55 s ^<^?>^V ^£T-£> 
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sA) <DM.\$LX*<?Wl'frb, azy&jr— ^m(D%}W:<fr&m^\ V ^tz$><Dbl%X.X £V \ 
[0428] $T\ JStgSI^VC (AsA) £^ffcS*tf (DHA) k&#mtti&Gt. M5c 

St^^VC (AsA) ©*/Mft3teflMR £ <D«5^^^^^^C(DHA)<Dt)(Dj;«9^ 

:*#^<£re % ilTcMt^^cCAsA)^^^^^^^ SHbsiif^^vc (dha) 

(Dmfc^^hMzmtlZZ.tfefo \ LfctfSoT, 3S5c§!t^5^C (AsA) 

o 

[0429] (B) mMfflb0^ffl<Dm^ 
(##0»J29) 

ib (a-4) izmm<Dnm^m\zmm^m^^c(Dm^m^-^^nm2 

9birZ> 0 

[0430] (###J30) 

m&fe7kbvx, ±m(A-3)-(.2)xpumm^tcmmM9.o)^um\.tib%(D > ± 
is (a-4) {cie^<Di*^#jii^^93i7cMif *^c<Dj%&mmfe ; r~*&&nm3 

0b-tZ> o 

[0431] (###|31) 

f^^tU, ±|E(A-3)-(2)T*pHMbfcH®7K(2.2)^ffiLfc^tO. _L 

ib (a-4) ^iB^<D^^)iR^^5ji7cMt' ?^c<Dm*mmj&7 : —**^m3 
ib-rz> a 

[0432] (##^J32) 

#c^*<tUT, ±|B(A-3)-(2)T*pH|iMb/c7K^7K(7.4)^fflbfci:t(^ N JL 
IE (A-4) ^|E^O^^^JIIMtC^9Jl7cMlf^^VC<D^#^S'J^^--^Sr##^|3 
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2birZ> 0 

[0433] (###J33) 

ie (a-4) \cmm<o&$k^mfcmM5Km\?*^c<D&w&MMT-*&&mm3 

3b~tz> 0 

[0434] (###134) 

tfctftJ&JcfcbT* ±IB(A-3)-(2)-epHPS!ibfc7K^7K(2.2)^fflLfci:#(D. _L 

is (a-4) KmM(Dnm^m^mm7cm\f^>c<Dm^mm^--^0nm3 

4b1~Z> 0 

[0435] (Hig#j84) 

M^^TKirbT, *m7K(7.4)tc, ^ife#j3-5^|E^<DPtSJp^^. =n^K^S 

j5s^2oom g/LbtezmtdmnttftmimmTk&umistctz^ ±ib(a-4) \z 
m^(Dnmmm^mm^m\f^v^c<D^^m^ : T—^mmm84b'r^o 

[0436] (M1&M85) 

$t^*£b~C tK^7K(9.0){C % ^»j84£|^#<DPt^$^ ^EM'Kig^&J 

200 n g/Lbte%mtdtftt\ttfommm7k%nmistib$(D^ ±ie(a-4) icmm, 
(D&mmmKmmKmv?^c<Dmftmmfe^—*&mmm85b^z> 0 

[0437] mMW86) 

^^tbT, ^k^^k(2.2)^, ^»j84i:p^c>pt^!pMSr, =*v^mm&m 
2oo^ s Xhb^mtdmu^±mmitmm7k^m i Lt^b^(o, jiie(a-4) \zjgem 

[0438] mt&M87) 

M^^TkirbT, tk^*(7.4)^, n»j6-8{riE^<DPdSP^^> ^v^mm 
^m2oo^gXhb^mt£mu^tz.^m^mm^mm^±b^(D, .lie (a-4) \z 
mm^m^m^mM^m^^c^^mm^-^mmmsTbir^ 

[0439] mMM88) 

mkfefobvx, *^tK(9.o)^, nwj87^i^#opds^?r> =>vj}?mmi)m 
200 n e/Lbtezmtcmnttttm4mm7k&W:mi,tcb%<D, .lie (a-4) iciest 
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[0440] mmm89) 

[0441] (HWJ90) 

0-6*^=3 d^Kl?fe^ 0 Pt/AuO^JR^vWfctev 3.71/6.29-CfctK HgtDPt/Au 
-frte??**— K&tfZPt/Aum^&ttte, 55/92T*fe^ 0 o£9, Pt/Au£-^ 
7*?— te. Pt=T (55jgT0 ^Au (92]g^) a^^K^JgLTV 

200 /* g/u:*5*£ imttm&4mtfe7k&mmvtib%<D, _hfs(A-4) \z.&m 
<D^mmm^mm^m^^c(D^mm^—^mmm90b'r^ o 

[0442] (2&ffl91) 
[0443] (HJ60H92) 

WkfefctLXs tk^7K(2.2)^, mnm9obmm<DPt/Au&&=iu^h**sm&m 
, ±ie(A-4) \zfcM<Dn&mmizum7zMv*^c<D&wmmfeT—?&mM 

M92birZ>o 

[0444] (MMM93) 

PdSr=J Tir-rS— AuSrv-o^U Pd^T^Aui/^^^^^^^-T-S^^^ 
t>o^^na^Kt?fe-5„ Pd/Au^e/Httt* 3.72/6.28 XfrV, HS^Pd/Au-S^ 
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^7^^- (C&ttSPd/AuJDIC^gcJtf^ 0*9, 

m g/L^5*fct«^fc^>fbHII67K^ffibfct#0, ±IS (A-4) {-lEmol^ 

[0445] 

WtfkfeTkt^x \ 7K^7K(9.o)tc, mg^jgairi^^Pd/Au^^a^K-^*^ 

[0446] (Hig^ij95) 

[0447] (C) ftftfegfe 

##0!J29, 32£, HJfe#|84, 87, 90, 93££*j-tt;L-rv >3|g]43te, i^»f&(pH7 

ife^l84(Pt=in^K##7K^7R)^^(c^tv-C*5t), #Cl^C\ l£&fc#i|90 (Pt/Au-S- 
^n-TK^TTfcljfTfO, 2l^J93(Pd/Au^&:nn^K^*^7Kh Hi£0!l87( 
Pd^n^K^TK^TK), ##^J32(7K^7K)OliR^T\ &#^#tt«r;^Ufc. 

[0448] ###130, 33£, 2life#!l85, 88, 91, 94££*j-tf;L-CV^|g]44te, i^Wf&(pH9 

:»J85 (Pt=n^K^r*i{f tR) , Hi60tl88 (Pd^n^K^tTKiSf ^#1^ 
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[0449] 0^M31. 34b, mMmS6, 89, 92, 95^^*j-JtbTV^045{i, i^W$t(pH2 

»j86(Pt=in^K-g-#7K^7l<), M1foffl89 (Pd^n-rK^TK^*) , 2l«!l95(P 
d/Au^^n^K^WTfc^TK)^^^^^^, #CWT\ ##0>J34(7K^7K) , 

[0450] (D) m$k(D3%m 

#&flMSH4£^ut, Mirooioii, -t©teo^-ett, ##0(119-31 (S® 
[0451] #b^fc3gm{J:oVNT^-i&6<jtc%^b-r^5 0 £1\ ft^^lcjstt^jS 

5cMt^^^C(0^#titc:oV^T, ^»!j84(Pt=in-rK-^#7k^7K)^ % ###132 
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(D^mux-ihZfrh, n&mmm<D&tti&7bK mjcm^^c<D^m^m 

o 

[0452] ?i~r . m^m^^c (a s a> 2&*&, mmifrf-izm+mtzinzb. ^/^t 

Ka7^3/nfy^ (mda*) £v ^yyi^jj/^-fr^k.^ m&ik*Mift*b*£&1rZ> 

o **5, m^mf^^c (asa) i$h^ KKJi^mim-^K^tusi:, ^y^t 

KnT^/Hf Vgft (MDA- ) ;^1MKT^:/y v>;*7/K • O ") 1 

2 

[0453] 2AsA + O 2 MDA* + H O 

2 2 2 

(AsA + O =>• MDA- +-0 ~) 

2 2 

tf*^C(AsA)£, fMY^T^/vyf^m (DHA)£, ££/&i-£ 0 ^tKnr^/v 
If ^ (DHA) £{3, 5l5nMtf (AsA) ©2«-T-BMfc4&"C*>So 
[0454] MDA- + MDA- => AsA + DHA 

Z.<D£?tj:fflm&mX, ilTC^tf (AsA) }*#>er K^bStfvCl^ ftteWK 
-T^T(Djl^Mlf ^>-C (AsA) {*7 f fcKnT^=/Hf^(DHA) ^froTVKr 

[0455] £fc % #f*$*£>^Hlll&£L-C, T^tKnT^a/Hf (DHA) tmi&ffl84 (Pt= 
n-fK^JiOlS*) £<DKJ&14> It^lC, y^K^T^/Mf^ (DHA) £##01)32 

(tK^tK) ^<^>H^tt^ov ^M^T^ci:^^, rtu-r>©P5#ra-Ctt^<^©S/St> 

fcf>&^ofc 0 rttf*, fMY^T^/vyfl^m. (DHA) SrC^ffcbfcfctf)}*, ft&JR 

[0456] atTcMtf (AsA) ^^^^^^SJ^tt«^^!9 

&t£s aKcSUf^VC (AsA) ^IMKT-^^^M-O ~)£ 

2 
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2 

[0457] Lfc^ot, WjtmVf^C (AsA) b&M&*k<DKJ&kL,X* ±lB<Oog^>fb7K 
[0458] Vv£, ^»j84(Pt=»n^K^7K^7K)^d, ^t#^&0#l$K?lALT< 

[0459] vL£>£f\ HJ£0!I84 (Pt^o-fR-^AgjiTk) ^ ^ey^nKar^/HfV^ (MDA 

31^Mt^^C (AsA) ^Hi-^^£<9, 7*tKnT^3/Vtr^SI(DHA) 
[0460] MDA- + (H +Pt) AsA + (H-+Pt) 

2 

^KnT-Xa/MfVIft (DHA) <D£j££iSib^fcBf P^Jt^JLT, S5nS!fc^V 
C(AsA)^LT(D^^iS:^-r§^P^l^^^i:^^ 0 £*X3&S, ^Jg^j84(Pt3n 
-YK^***) ##0J32(>iK*;!K)£Jfc«LT, M7cm??^C (AsA) <D{£# 

[0461] fc*3 % ##^|32(7K^7k)Tii x ^e^fcKoTyWMf ^(MDA-)m®^M7G 

(DHA) (D^^^P^^^@^srt}i-C#^v ^<Di:^X.P>^o 
[0462] — tpfS^^*3V N "C N StcI^^C (AsA) <DfikftVkZM#>Z>tclt)<Dm& 

mmmtvx, mz&&(pt)twtix^zmm\*, ^k<Dm^x^tn±hti^ 0 

[0463] $1\ atTjfcUfcJSK:, aBTcMtr^^^c (AsA) gft£#^fc:i^fiMfc$;h^ 
*y^fcKnr;*=»/WfVl& (MDA-) i©@Kfc7kIff £££j&i-5„ 

[0464] 2AsA + O 2MDA- + H O 

2 2 2 

r©i#^fife-r5iaift'fk7fcKi^*fUT, ^jfe^)84(pt=ici^K-^^r7K^7K)«, # 

SH4C*j-LT, ^»j84(Pt3a^K^7K^7K)». #S(-SJ&tfo«<, 
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[0465] O + (H +Pt) H O + Pt 

2 2 2 2 

HO + (H +Pt) =» 2(HO) + Pt 

2 2 2 2 

mi^U Hife^i|90(Pt/Au^3n-i'K^W7K^7K). HJ60tJ93 (Pd/Air£ 

[0466] MMffl90 (Pt/Au-g'^an^K'&^r***) , HWJ93 (Pd/AvrS^ 

=ixYK^****), ««87(Pd=ci>fK'a'****)-e»4, #%^J32(tK^tK) 
fctf>Jfclfcfc:*3Vvcra\ 3§7nMtf *%yc (AsA) iW^W^J^Kifcas-CfrCl^ 

JWfrctfcvvfe©^ ^ey^tKnT^/UfV^CMDAOt-^fb-Cf^, Hife0!l84(P 

[0467] o*9, *^JR«att^**-€^k*** (SMMbHMB*) tt, >S&CT. aS56SU^ 
^C(AsA)*^ fift*Jfo5V>ttaSBft'fb**^gfc>fk$ti/5^fl!: % j^W^iSf&SV^ 

ifi^k*3R«r*J5:*-ca7n*f ftKnT^J/HfyS (DHA) 

[0468] Lfc^o-c, *^JS«jKSr^^T$*fc!k*7fc ($tBMb«f&7fO tt, jStcSU^^C 
(AsA) Oft#i4Sr|^i±$*5fc»H:fflv ^T0*bv \ 

[0469] MtM^&V vC , ^ffi^!)94 (Pd/Airg^ n^K^***) , MM 

«91 (Pt/Au-g-^ao^K^***) ##0033 (tK^tK) £Jti&LT, oItcM 

fiMC HiS0!l94, ^*g0fj91(^^r$tvTV^Pd/Au^=3n-rK, XftPt/Au 

[0470] ^rbT, m&mmzm Hi£0y92 (Pt/Au^&:nci^K-g-#7kf{f ^> 

4fc*»3j6» ? £*U*, *#£:W:*l§8flU^ ^0»J92^#$ixTV^SPt/Au^=' 
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4k&Mx~tzti:< s i§5c3!tf f^z/c (Asa) <Dtia7k<frM&f&mvx\, ^h<otmx.hti 

[0471] &mffim& (aqw] az2d^i±sii^imib^ai!i±^ ? 

iS^ffcJUMOipid peroxide)£te, ^B&*««r£tf7y— ^^as, £#F*3<D^ 
<K><5 0 

[0472] ^x% ftmusm* (aow) ©fcffl zmmistctz, timimm* (aow) 

[0473] (A) #ti&:/Ei —;U(DffiM 
(A-l) ^Ib^-f^WSt^ 

H^l/TC^i^ejlft^T^Abfc^H^SD^^yhCSPF: specific pathogen free)£ 

7 e m^ffiffi^xmmiz&^tzo ^ym^mm^mm^xfmmmm^mi,xm 

?E24±l < C, S^55±5%O^W^(MK^:8^F— 20^F, 3£P3Mt:All Fresh # 
[0474] «f Ko# x i~-<T(D^^@^^f (CE-2, 0 *?^TttM) & S * &^;tfco i& 

[0475] (a-2) nmi^mvtc^tmM,'mU'nm 

(lY^MiM'^m: 5930^---KUBOTAffiK 
(2)*^^^^— : HG-92G • • -TAlTEC^iM 
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(3) ^^«Rl^^'3fe3feSff-(UV/Visible Spectrophotometer) : Ultrospec 3100 pro* • • 
Amersham Pharmacia Biotech 4£M 

(4) 7v ? ^/l / HI i&M (AAPH : 2,2-Azobis-amidinopropane dihydrochloride) 

(5) 8-OHdG$J5£3hyh: 0 UfflWrnVtm 
(A-3) &m%0W<DWL^ 

(2) pt=*v4\?mm (moo » %/\M.m^<ow* (nmmi-2^x^m) 

(3) Pd= u^mm (^j 200 ix z/\Mm -gm<o&* mmm i -3 ^-c^« > 

(5llittifti«* (Pt=>t^fK*« (^)200 m g/Ut^) *&m<DmM7k 

(6) «Mfe!jniit^i* (Pd=rn^KM^ 0^200 n %/\jmm ^m<omm 
(a-4) mm&m&xTfptmm s 

[0476] (2)^c^«(D^-^^& 

fc#>«rO^^®(200mL^»(0)g^^«(C200mLitA)^^ Hl&ii:^^ 

^-^-ifiiHtr^. «t^s^±^^>siH-e3S$!i^ p s^bfc„ zKDmz.. ±.m<Dmm 
[0477] (3)?i?*/ismi£mAAPH<Dmm:bmny&mih<Dffift 
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Mfla»i-0S:l^<6»©95'h»J:l«iertS-^i-5^-e, UBJtOiBBMbSrtl**-^ 
fc*5* *rfl8»l-OH:ov>-cr±^a^ifoKSrJ|gKrtS-%-Lfco 

[0478] (4)&1^>^>l'0>£iU& 

80t2TK:*tt«#Ufc. 

[0479] (5)fi?#J 

[0480] (6)^ tf <^8-OHdG(8-hydroxy-2'-deoxyguanosine)^SS!j^ 

_hfB(A-4)-(4)(J:T^Ufc^^oV>T, 8-OHdG2i^£zl!|5£U t Co &*5, 

[0481] (7)flfli5c|3(Djg^>fkaB® (TBARS : Thiobarbituric Acid Reactive Substances : 

±IB(A-4)-(5)(c:TMlilbfcJiflii^^#, **&TTWes**-'fXU 

Ify— /Vgft (TBA) Sct^JlT M4i0>aBgtf (TBARS : ft/W /I'BfcRJS 

mm&mmuto TBARsm%mmmik<DmmtvxT>?><m^tbthx\,^ 0 

[0482] (8M$Y^m 

tf-^##H^^^-rSfc«) > ^VhOt^^CStudent's t-test)£?T V\ pflt 

(p-value) tf5%£kT (p<0.05) ©li^lfet^WK^ircfcSfcUto 

[0483] (Bmmmtttmm<Dm*< 
mmmi-o) 
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[0484] (*rM#i-D 

mam*kL,x. Mmmi^km&<D&7k&&mutkz<D, (a-4) izwmto&m. 

[0485] (*frflfU£l-2) 

t = u^h*m&^i92 ix z/\.kt£%mfm^mi$tth<n*&mvfck%<D, (a-4) \l 

[0486] (*ffii^l-3) 

o 

[0487] (f*&S|l-l) 

9«^s(2/^«ji?^3£K^ 

tf\ (A-4) lCfB«©^^^5*^10|2EO9yh^LTfTo^*«»» 
[0488] (f*&8£l-2) 
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[0489] 

(A-4) i£iEm^f*iifc#JiMt-^ 

[0490] (C) 

[0491] ttmmm 

[0492] %Ltp<D8-OHdGMl$ 

Hl46.K.tm7ta, A^JSS^n-iT (PtXttPd) ^^^««?tK^7K (AOW) Otfcffl 
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[0493] IH465lfeU ? (C^7^-r^^(D8-OHdG^^OV^ > *tflR»l-l t 
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[0494] JffMbPftMflMMS 

[0495] Kl^^imiLfliM (TBARS : ^^Vl^~/l^Jg Jfcftl) J: 
«8] 
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[0497] (d) m%z<D^m 

[0498] t*gMSl-2~3©2?$<0iW#fc:, ^^8-OHdGSlS©^rjS^*P«lfty 



[0499] £*-b<0*£*a>e>, t*8fcB¥l-2~3©2pK^5£i^b$iE7k (^S^tK) 



5^ fM#M£. «fiffft, 



[0500] ifi^. ^^(c*3tt-57y-9^/v^ii^kJii^ s , HI«b^*4fcfHcJ:5JFFHt 
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[0501] ±m\^tzm^h^mmmi^n^m^mmm^^v—y^^m 
[0502] if0f^#, ttm<v*>bmmx~&%zkfabsfm&m^. mm^t^cx^mm^ 

-r-5#£\ Eifrfb^iff (CC1 ) :7y-^#/W-J;5#fflJ!a«*tf> 

4 

rv^ 0 ^r(D#^m<^^{ix (-cci )7*J*/vxfr^btimffifrb%ihivX^ 

3 

m\#±3£mmM^mmfc££;#., P .i35-i37) 0 ut^o-c, 

mmm&mm-rzo mmtm&, mimmvt. ^mmmm, <nmmmmte 
[0503] i&ik&nmmnm (i/r) ttt. mu^skmrnm^tn^mm^x^ik^-^ 

J&tfn.tp ^hypoxia inducing factorGQ^# % (7)&%&^4t&<Dcaspase 3%>&4k IZ£%T 
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[0504] wiwmfc\z.tevz>u j *iz.nt *xte, ldl mitwjtf*>'<?w) <omt\zm& 

t°nyHelicobacter pylori<D^tCj;«9 W^r&m#m\Zjfcj^m*Wmvy->(h 

[0505] «f«*hc*5vvch\ mmi^h^m^^<^n<D^v^^>B>(^mm^mit) 

, AGE (advanced glycation endproduct)£&fcbt"^^t£^3?f£3i§£i-£o -f 

i/*])>&frm-rz>'t\ n?y^^ft 0 hush:, «ttift*©?fe*^»t-c^ 



[0508] ^^ttsii^-tt, flHtift3SH!ij:5DNASis*s, mfcf-m m<D®m^ at^T" 

[0509] mkizttLxn* toffibthizx— ttfY^xJ*?— -tf (sodk^ob&hp 



[0510] bfc^oT, W*^2"605#»c«*^a^bllllB*«>tl:fflWc, JStt^W**: 
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mx^^mwmti^ m^mmi^^tzt^^m (side effect) ^m^Rfc ( 

adverse reaction) Sr'^UcifEJa^V ^„ m^t. ti&ft^ Msk 

[0511] ffiMil^fBzfc f aow) r±^>vKfc3sti-ay^^^vMiffij»»ttifei-f ? 

[0512] SWbBtfB* (AOW) (DtfcJBSrMLf;:^ ftEUbBlffok (AOW) 

-r^. ^#oMifi^5K(2^s)^^ i e > nso«, i^mo b w&a>e>-ea>3 0 

[0513] (A) ^^yoha— ;V(DWM 
(A-l) Hlfelb$J-IQWMg 

B /k*y>><— (W) £Q8m$fcXMAl^fcm&Lems^7yHSPF : specific 
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pathogen free)£7 0 rifiif Ulilrf Lfco ^yhteJ-mffil^Mm&kTfm 
[0514] fftSHCOt, -T^TO^JCH^Jpf (MF, ^ at^/H»»X|j|«c^tt) £ g * 

rt*P?ft^©S»(Bte(l) JSASr«i«!li-5J:5»!: % ^th(*X««$;^tfc) KT&&Uc:i& 

[0515] (A-2) WftiJlttfflU^*#*««ttt«»«| 

(1) &&8fl||£&B: TK-105M---^»TBM*»i 

(2) &£$^:M. tuberculosis H37Ra* • *^P3feM^^% n-/hNo.21 16641 

(3) »aK97-f^« • -?P3fcfc&^l!k 05/hNo.EWQ1149 
(A-3) |Rlfe4M<attE£ 

mmm&WiimmmnMtimTk (Pd^^mm m3oo » &/iMm^m<onm 

ammmm^Mimmmm^m^ (Pd/Au-a^n^KM^ (moo » S /Lmm -a 
(a-4) nfet/tc sgs&tmat^ B 
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%£&M:M. tuberculosis H37Ra (^U^tmMUMW^^^t. a-/hNo.2116641)©AP 

o ^yhz^—T/i'mmTKmfeisizmfeu tf^bfcrv^^r-oo.i misr^Ut 

<DJM£ft t£^b|§ti|fc£^3i&£i2rfc 0 0 £day Otbfco 

[0516] (2)&ttm 

Day O^i^Day 233rC<D24 0 dfl<£>M\£\ #Sl<D^yM-#bT#J9^Te>;ftfc#^ 
<£>$t®^M (200mU^*<7)ig3fe^^^200mLit A) §S§&li:# ^T^jtf— If 

[0517] (3)^^i©i^ 

^ 0 m-wnkm^mmu ia^jw^ieAbfc 

[0518] (4)#:fiSiJ^ 

^mtf^T^p^h^M^sii^bfco fcmmfe 0 teday 0, 3, 8 V 13, 16*5^^ 

23£bfc e 

[0519] (5mM#k^T<DmM 

[0520] 0::£<^#t^M&k;tX#V^(nil) 

£r7j^"f~(moderate) 
3: l&tD^itfLl-tBi^Lfctfmifr. ®M^r^i~(moderately-severe) 

4 : i*<D^tcn&<Di£frW3:mM&M*:mzmu ^hmw^m^ 0 
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(severe) 
(6)J£3&»S|£ 

[052i] ammom 

^b/c 0 #P (n=8) IW©*ttt-W#it3SSrttfei-**:«), flWfy^MStat View, 
Abacus Inc., USA)£fflV>T^tH&3g£fTof;: 0 ^f*^^*f 
(ANOVA)?rffV^^^®CT*feSi^^?ife^bfc# > Fisher's PLSD&T'&S^fiJtigfe 
^£trV^P^ltt££ : fTo;fc„ Pfifii&^T^— *teMann-Whitney<£>U*fc 

^^fflv>T^ra^it^^tTo/co vn-t tuDm&hfewt&sWtftm (p<o.os) &tfcir 
[0522] {B)&mmkttmm<Dto& 

ofcPSr*fflg^2-l^« 0 

[0523] (t*|fc8£2-l) 

<d^ (a-4) iz&m<D&&¥miz.&$&i¥&sm<o?yhKM\'Xn otm^mm 
[0524] iwmm2-2) 

moo n g/Lttezmtm^mzttMm&mmmmM&m&z&m^tctz 
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2-2b-r%o 
[0525] (i*!$^2-3) 

2-3ft% 0 nmm2-2mmm2-3t(Dm^^ ^***«»ajh=»o^k( 

Pd) Ott^f^l^igffcSo 

[0526] mm&2-4) 

tf\ (A-4) lcfB*©«»^«g^5tftf^^8|ZE©9yht^LTfToyt»^8*»» 
2-4i-T6 0 

[0527] mmm2-5) 

m^mTkbvx, ttmm2-ibmm<D&?kvjyhM^ mnw9obmm<DPt/Au 

Sr. ^p2-li:l^#(Dm^#^T^ii7K«im^:(^^7K*«0. 8Vyh/^)izi 

m&&.mm2-5birz 0 

[0528] (^1^^2-6) 

^Wffl^UT, »JR»2-li:ra«©j**iys'hyHi:, MM&mbmmvPd/Au 

&mm2-ibmm<DmM$kmzxmmm7kMm#.mmfcmno. svrhMizi 
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[0529] (C) 

±P&m ffl £ifiCT<D ftmim l-ov^, *fTO2- 1 ^^S¥2- 1 7i$£r*fJt 
[*9] 

(WM&mf— * . Fisher(7>PLSD) 



ttS<7>&B$£{b (g) 







Day 0 


Day 3 


Day 8 


Day 13 


Day 16 


Day 21 


Day 23 


*tRB»2-l 


Mean 


170.9 


162.5 


167.1 


155.5 


159.5 


161.1 


1647 




SE 


1.55 


1.50 


1.87 


2.06 


1.99 


1.85 


2.09 




Mean 


172.3 


166.9 


171.2 


163.2 


163.8 


165.9 


170.2 


KKS2-1 


SE 


1.53 


2.11 


2.44 


2.08 


2.18 


2.30 


2.48 




D 


0.597 


0.124 


0.219 


0.029* 


0.212 


0.147 


0.118 




Mean 


173.5 


166.9 


170.5 


162.5 


165.0 


164.9 


169.6 


K8S2-2 


SE 


1.72 


2.39 


2.88 


2.82 


1.91 


2.43 


2.45 




P 


0.329 


0.124 


0.307 


0.046* 


0.112 


0.248 


0.159 




Mean 


172.3 


167.1 


167.7 


162.9 


165.8 


167.9 


171.5 


KIS&2-3 


SE 


1.26 


1.38 


1.50 


0.84 


1.67 


2.02 


2.49 




P 


0.598 


0.108 


0,845 


0.035* 


0.074 


0.040* 


0.053 




Mean 


174.0 


168.9 


172.4 


163.3 


163.6 


164.0 


167.1 


S4KS$2-4 


SE 


1.59 


1.96 


1.84 


2.73 


2.78 


3.06 


2.84 




P 


0.245 


0.028* 


0.115 


0.026* 


0.242 


0.377 


0.495 




Mean 


170.5 


164.3 


166.1 


158.7 


164.0 


163.4 


167.3 


SS&P2-5 


SE 


1.83 


2.01 


2.66 


2.41 


2.85 


2.11 


2.49 




P 


0.887 


0.512 


0.763 


0.359 


0.198 


0.473 


0.463 




Mean 


170.1 


166.1 


171.8 


163.5 


165.4 


169.4 


171.3 


KK8I2-B 


SE 


2.68 


2.90 


3.11 


3.58 


4.08 


3.20 


2.86 




P 


0.783 


0.202 


(XI 57 


0.023' 


0.093 


0.013* 


0.061 



:*S»fey(p < 0.01) 
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[0530] m48m.mcm9iz^ir^y vwmmm^^x, Mmm2-ititm\^x^ i*®*^ 

[0531] tkft&WM 
[0532] mffi&*=iT 

i£&mMm%mvx<Dmm$:^Tmm^\,^x^ Mmm2-itu,mm2-re(D7 
m%ttitvx\,^m49RTfmiofe, M^m^^vrnt^^mM^m^ (aow) 

mm 
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Day 0 


Day 3 


Day 8 


Day 13 


Day 16 


Day 21 

*- 


Day 23 


»8B»2-1 


Mean 


0.0 


0.0 


00 


85 


115 


11.4 


11.6 




SE 


0.00 


0.00 


0 00 


0.42 


0.27 


0.32 


0.18 




Mean 


0.0 


0.0 


0.0 


7.1 

• • ■ 


11.5 


11.6 


11.8 




SE 


0.00 


0.00 


000 


0 58 


027 


0.26 


0.25 




p 








0 1415 


> 9999 


0.6365 


0.4948 




Mean 


0.0 


0.0 


00 


58 


10.1 


10.4 


10.5 


iSHp2-2 


SE 


0.00 


0.00 


000 


0 25 


035 


0.60 


0.50 




p 








0 0009*** 


0 0117* 


0.1893 


0.1415 




Mean 


00 


0.0 


0.0 


5.4 


9.0 


10.3 


10.3 


RRift2-3 


SE 


0.00 


0.00 


0.00 


0.53 


0.85 


0.75 


0.49 




P 








0.0023** 


0,0087** 


0.3184 


0.0406* 




Mean 


0.0 


0.0 


0.0 


6.0 


9.8 


10.6 


10.6 




SE 


0.00 


0.00 


0.00 


0.89 


0.77 


0.60 


0.38 




P 








0.0742 


0.0357* 


0.3720 


0.0587 




Mean 


0.0 


0.0 


0.0 


5.6 


10.0 


10.6 


10.6 


KKP2-5 


SE 


0.00 


0.00 


0.00 


0.71 


0.50 


0.46 


0.38 




P 








0.0074** 


0.0406* 


0.2271 


0.0587 




Mean 


0.0 


0.0 


0.0 


6.8 


10.6 


11.0 


11.3 


KW8F2-6 


SE 


0.00 


0.00 


0.00 


0.62 


0.50 


0.33 


0.31 




P 








0.0742 


0.1722 


0.4309 


0.4622 



[0533] |ll49MT^^c:^10^^•rBflfiH^='T^t#^CoV^T, *frflBI$2-lf* (Day8) STC'M 
fi&2fc^&^£^$#a>ofc^Dayl3)i^ 

(Dayl3~23) « 0 Kl*5V vC % nWm2-\b)AM^X \ ^P2-l^V^fc^P 

. (dayl 3)fc*3 #31^812-2^3 , 2-5(D3S¥, (dayl6)fctetfZ&.mffr2-2~'5<D4M^ M. 
INC, (day23)^*5(t6^P2-30lHTii, V^^#iC^SflgH^=T<D_h# 

[0534] mmt(*;&mmm 
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(aow) (D$km*K ffiftf&&mmmzi§-x.z>&m&*<i-o ®5oicov>-c m 

[^10] 



Ifcfttft (:&«&) (ml) 







Day 0 


Day 3 


Day 8 


Day 13 


Day 16 


Day 21 


Day 23 


i i ittt n y & ^ 


Mean 


1.34 


2.76 


2.93 


3.74 


3.87 


4.04 


4.13 




SE 


0.01 


0.06 


0.07 


0.09 


0.12 


0.13 


0.11 




Mean 


1.35 


2.90 


3.05 


4.11 


3.85 


3.93 


3.82 




SE 


0.01 


0.05 


0.07 


0.07 


0.14 


0.16 


0.09 




P 


0.431 


0.071 


0.447 


0.029* 


0.902 


0.614 


0.068 




Mean 


1.36 


2.91 


3.03 


3.66 


3.90 


3.57 


3.89 


KKS2-2 


SE 


0.00 


0.04 


0.20 


0.10 


0.11 


0.12 


0.12 




P 


0.069 


0.047* 


0.542 


0.628 


0.885 


0.024* 


0.151 




Mean 


1.35 


2.96 


3.14 


3.65 


3.67 


3.86 


3.56 


«I*»2-3 


SE 


0.01 


0.04 


0.08 


0.13 


0.15 


0.17 


0.18 




P 


0.511 


0.009** 


0.180 


0.596 


0.231 


0.397 


0.0012** 




Mean 


1.36 


3.04 


3.11 


3.88 


3.77 


3.61 


3.60 


K&#2-4 


SE 

* 


0.01 


0.07 


0.11 


0.11 


0.14 


0.17 


0.14 




P 


0.028 


0.0003*** 


0.249 


0.392 


0.539 


0.039* 


0.002** 




Mean 


1.36 


2.83 


3.05 


3.66 


3.75 


3.63 


3.50 


KB»2-5 


SE 


0.01 


0.06 


0.09 


0.11 


0.05 


0.09 


0.08 




P 


0.051 


0.366 


0.462 


0.633 


0.461 


0.049* 


0.0004*** 




Mean 


1.34 


2.91 


3.01 


3.83 


3.45 


3.61 


3.69 


sass2-e 


SE 


0.01 


0.05 


0.09 


0.14 


0.16 


0.18 


0.09 




P 


0.792 


0.047* 


0.623 


0.570 


0.01 5* 


0.037* 


0.011** 



[0535] 05O3feV^ll^i-jSf^K^Si«|5encoV^, (Day8)^-efi, *j-flgi$2-l£ifc 

tfcl/C f£i£S¥2-l , 2-4 , 2-6<D3ptfS. «fPlftiP9r©i«ln«lftSr*^-— MR 
*j-MP2-l£:JfcigfcL-C, t*IM$2-2&|&V \fc«*||2-l . 2-3~6<E>58^> j£fft&$$| 
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&m<v^ntemi)mm&&btitc <> (Day2D-m, Mmm2-ititmvx. nmm 
mmm2-2 , 2-4T6<DmK^^x. mff^mm^mM^miimm^htitco 

(Day23)t?fcJ\ *fR8S|2-l kit®tVX , f*ifc8£2-r6£>6p^ ^^^Olf*P?j] 

mm^tiit^M^mumm^u ^,mm2-z^6(D4m^^^x^ m^m. 

[0536] (D) W$k(D^%k 

ft 

^W}®%m^xttm$imvtc 0 

[0537] ^0^, ^1^2-2^6(7)5^ >T^^ > ^IC##m&##V>L#fi&#ffi|pk 

rmmz^^xte, umm2-2~3 ,2-5 cosmK^^xmMi^^T^^m^^- 

[0538] ^ ±<D^^^, ^^2-2~6<^5^^^^.^:^b^^7K (3£S$Sj|g*) ^ffli" 

o 

[0539] ufc^oT, imM2-2~&<Dm\m%mmim.-m* (mmrnm*) <D$^m th 
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^y^h-^ (sle) • i/^—?u>>imm • • mmn^xv >m±ms& 
tit a tt&m&mbvxmm-e&zoo 

[0540] m^M^M^m^trn^m^^mir.±^mammm(Dm7?: 

[0541] (###135) 

iftft<Dmmtmiz3ovz>ttmmi-o ,1-1 ,2-1 teTtefflLfc^^i^fejcfcu 

^*(c:iOg/UiS ; 26773. 8ju M) (Dtf-uisfA^- 7k^^r> 

imttMsXj£frtcm&7kmmmnH<Dm$h{m'to (mg/u xh^r^ ####03 
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[0542] (#3§-#j36) 

M^Jim^O (mg/L) -Cfeofc 0 ^:##0ij36fc^-5^^7KO, Mtf 
[0543] 3 7) 

BI5i(^i- 0 

[0544] (##0!138) 

, mmz.feft*mmmnH<Dm^mmi2\z7j<irbbhiz > ^#tk^^dh<dh 

EI 5 1 tc^r-f-o 

[0545] 

t=>ti4h*Mm(moo n e/Lmm<sm<DmM7km*&m&7£7kbu &nm$b 
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[0546] (H«!J97) 
[0547] (Hi£^|98) 

i^tcz$ix<D^u^^—7kmm<DmsiAmm. 4mLx&<o, mmttK&m 

[0548] (HJ(&#|99) 

mm<Dmm^x^u>y^—m^x^DH^m^^m^mm\^tct^ 
&ttA\^x&&tcm : &7kmmg.r>H<Dn%}mm. 79 (m g /u xhotc ^mmm 
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[0549] (MMMiOO) 

[0550] (MMMioi) 

mm35tmm<Dmm^x^u^y^m^Kx^DH^m^^^mmi,tct 
ttiz&mzttAvxj&frtzm&fcmm&r>H<Dm?$iMm. 71 (mg/u-e&ofc 

[0551] (2U£#|102) 

s&^o^a^^*5(t-5^:ap2-6 izxmmvtcMmmmtommmMtemTk (p 

d/Aira^n^Kftfe^ (&J300 /z g/U§&) ^^m^Kilf *£#t#i/£*£U 
IE^:7^^itSrftAL-t^«)fc^#7K^^^DH^)^flI{*l. 71 (mg/L) tfco 
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[0552] ^12{C £*U£. «R#l-2"3 .WW^-^B lO&^SJfclMbfcffck GESSHfife*) 

[0553] jfc*5, sA±.ffi.wvtcmifcj&nu, *&m<Dmm&&mzirztc#>iz.mm£tit£h 
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[0554] Ati^m, ^mm^mmmm, ^tctemmm^mw &-*5v vr, mitm 

—3, Ti/^K-Y^c— 23, T^hV^D— 25, T^yK-^c— 36, TVyK^U'V 
^5, T^Ktwy^6, T^K^-l/^v?7, Tv^R^l/^lO, Ti^K^^l 
9, Ti/^K^-l/^i/52, Ti/^K^y— ^16, Ti^R^y— >-25, TVyWtVy 
h43, T-yyY-f^^. TisyFT^-yfU Tv's/K^s^l, T^KZ/W 3, T 
^^-9, r^yK^/W- 40, Tv's/K^Vv— 45, TVyK^A^- 47, Tv'ybV 
/w-59, Tv'S'R^Vw— 74, TVyK^A— 113, T^K^W— 158, T^KWK 

I, T5^/KV'yK2, T^s/KWK14, Tv^KWK18, T>'s/HVs>K27, Tl/yFls 
3>R37, T^FV^K51, T^HV^K52, T^KWK87, Tv-s>KWK88, TiX 
^KW^K91, Tv^RV^R92, T^Kl^yK94, T^KWK95, Tv's'hVyKll 

i, yyw<vM*i3— 2, y/^^^7^^3, yyw<^h^/i^- 7, yw^MVv— 

II, V ?\"<yV7* fls— 25, y/WOM^yK3 % y/V^<^hWKl9, yw^M^H^ 
, y/W^<^M^yK24, y/V-0-M^^K73, ^WM^n— 1, ^V'^M'rnn— 9, 

y-rwM^n— 12, ^w^w^cz— 59, y-ri/^hi/y— >-i, ^-tv^i^y— >-6 
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